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‘THE TWIN CITY" 





Nestled in a valley between the Cum- 
berland and Blue Ridge Mountains and 
located squarely on the State Line between 
Virginia and Tennessee, Bristol, although 
one community, is in reality a two-state 
city. While its civic organizations have 
but one body, it has two mayors, two city 
councils, two chiefs of police—in fact, a 
“pair” of all political officials. Elevated 
1,700 feet above sea level and having an 
average temperature of 61 degrees, Bristol’s 
slogan is “A Good Place To Live.” 


Bristol is a progressive industrial city. 
One of the largest overall factories in the 
world is located here. Other industries 
produce lumber products, paper, hosiery, 
women’s clothing, trailers and mine cars. 
In the beautiful surrounding country the 
chief agricultural products are tobacco, 


é , wheat, dairy, lt d d 
PITTSBURGH EQUITABLE METER CO. Maman Ce 


MERCO NORDSTROM VALVE CO 


Both City Water Departments are 
users of Pittsburgh Water Meters, Bristol, 


Tennessee, having purchased 3,000 in 
1936. 
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Installing U. S. Cast Iron ~ stm to Ward’s Island Sewage Disposal Plant, New York City 
As a result of previous strict adherence to an exacting delivery 
schedule, U. S. Cast Iron Pipe is again used for the extension to 
New York City’s already prodigious disposal plant at Ward’s Island. 
We have exceptional facilities for production and prompt shipment 
of large and small diameter pipe, complicated fittings and special 
castings for disposal and treatment plants. Sales of U. S. Cast 
Iron Pipe for sanitary sewer lines are the largest in our history. 


We ship from 15 plants and storage yards throughout the country. 


UNITED STATES PIPE AND FOUNDRY COMPANY 
BURLINGTON NEW JERSEY 


Foundries and Sales Offices throughout the United States 



























ight) A pair of 
= vilter Plant 
Units. Each is 100 
ft. dia. overall and 
has a capacity of 5 
m.g.d. 


(Betow) Interior of 
filter control house 
at top and center of 


unit. 












ADVANTAGES: 


1 All-steel construction offers the same advantages that 

* have proved so desirable in large capacity water stor- 

age tanks. No seepage, no cracking, less maintenance 
expense. 


Thirty to 40 per cent lower in first cost with all things 
* being equal. Also requires less ground space per unit 
of capacity than any other type of construction. 


3 Modern. Definitely designed to push obsolescence as 

































(Right) " far into the future as possible. 
aed ‘The Flexible in both operation and application. Put in 


" capacity needed at present; add more capacity easily 


washwater 
and economically at any time in future. 


is being 
carried off 
in radial 
troughs. 


5 Lower operating costs. Very small loss of head 
* through plant means less pumping cost. Cleaning 
and maintenance is easier and quicker. 


The uniformly satisfactory results obtainable with 
Morse Filter Plants have been amply proven. Let 
us show you the record. Address our nearest office. 





(Below) This steel grating supports the 
rapid sand type filter bed. 
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(Above) A section of the 
filter bed showing wash 
trough. 
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ifs (Above) Looking up through 
grating under filter bed. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago..... 2198 Old Colony Bldg. Dallas. 1479 Dallas AthleticClub Bldg. Houston............ 2919 Main St. Boston.1548 Consolidated Gas Bldg. 
New York.3390-165 Broadway Bldg. Birmingham...1586 North 50th St. Detroit....... 1551 Lafayette Bldg. San Francisco....1083 Rialto Bldg. 
Cleveland. ...2262 Rockefeller Bldg. Tulsa..........-.- 1646 Hunt Bldg. Philadelphia. .1644-1700 Walnut St. Los Angeles...1455 Wm. Fox Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 
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Four 12-ft. sections of 60-in. reinforced concrete pipe being 
towed into the Pacific Ocean and lowered into position. The 
County Sanitation District of Los Angeles County. A. K. War- 
ren, chief engineer, and A. M. Rawn, assistant chief engineer. 








HINK of a sewer 60 in. in diameter and 5,000 ft. 
long that discharges 110 ft. under the surface of 
the ocean. That summarizes the project now under 
construction by the Sanitation District of Los Angeles 
County. It is one of the most difficult pipe line 


undertakings of record. 


For 2000 ft. off shore, the line is built with 18-ft. 
sections laid in a rock trench with a concrete embed- 
ment placed by the tremie method. Throughout this 
length, except at vertical curves, the joints are 
caulked from the inside. From the rock trench, the 
pipe for a distance of 550 ft. emerges onto an ocean 
bed of sand at 75-ft. depth. In the transition from 
rock to sand, 12-ft. lengths, equipped with fully flex- 
ible ball and socket joints, are employed. 


The remaining 2450 ft. consists of 18-ft. sections, in- 
side caulked joints alternating with fully flexible ball- 
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and-socket joints; thus the line is in rigid sections of 
36 ft. between fully flexible joints. To provide against 
leakage in event of movement or settlement due to 
scour, 80 per cent of the joints are caulked from the 
inside, access being provided by cast iron manholes 
at 300-ft. intervals along the line, the covers of which 
are clamped and wedged in place. 

e * e 
Where millions are at stake, concrete pipe is the 
answer to a wide range of problems in sewerage and 
water supply. It is strong, permanent and moderate 
in cost—the ideal pipe for every job whether 12 
inches or 12 feet in diameter. Send for pipe bulletin 
““Subaqueous Concrete Pipe Sewers.” 


PORTLAND CEMENT ASSOCIATION 
Dept. 3-29, 33 W. Grand Ave., Chicago, IIl. 


The best investment on any sewer project is the services of a com- 
petent sanitary engineer for design and construction supervision. 
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PALATABL 








The DEMAND is for the BEST 


@ HISTORY TELLS US that in 1453 the Turks conquered 
Constantinople which ended the trading between 
Europe and the East. It thus became difficult to 
secure the spices which were so necessary to disguise 
or mask the objectionable flavors then present in 


foods. 


Endeavoring to still obtain these desirable spices 
efforts were made to reach the East by other routes, 
which officially resulted in the voyages of Columbus 
who died believing that he had discovered a new way 
to the East. 

Thus man's craving for desirable flavors was a most 
important influence in the discovery of AMERICA. 


@ The elevation of living standards so pronounced dur- 
| ing the present century has brought about a corre- 


"Make your plans now to attend the 57th Annual Conven- 
tion of the American Water Works Association, to be 
held June 7-11, 1937, at the Hotel Statler, Buffalo, New 
York." 


ge... IN CITY 


_...IN TROUGH 
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DRINKING WATER 





sponding elevation of quality standards in products 
destined for human consumption. 

Today ACTIVATED CARBON plays a very important 
part in the removal of objectionable colors, odors, and 
flavors from many of the food products entering our 
homes. 


It is no wonder then that the public today demands 
that the water entering into the home should be as 
palatable as the foods, etc. Here, too, activated car- 
bon has played an important role these past seven 
years in helping the Operators of Filtration Plants to 
furnish a water from which objectionable tastes and 
odors have been removed. However, many Plants 
have used activated carbon only when severe tastes 
and odors are present. 


A recent survey indicated the annual per capita cost 
of furnishing palatable drinking water through the use 
of AQUA NUCHAR was less than 3c. May we sug- 
gest, therefore, your consideration to applying a small 
dose every day in the year in order that your Plant 
will be properly seeded and through this means fur- 
nish a palatable drinking water that will enhance the 
relationship between the water department and the 
consuming public. 


INDUSTRIAL CHEMICAL SALES 
DIVISION WEST VIRGINIA PULP & PAPER CO. 


230 PARK AVE., NEW YORK 


205 W. WACKER DRIVE 418 SCHOFIELD BLDG. 
CHICAGO, ILL. CLEVELAND, O. 
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,e% Sewt g FYE’ the most rugged and flexible liquid 

chlorine installations cannot resist 
floods, fires and other destructive occurrences. In 
such emergencies, uninterrupted chlorination is 
assured with an auxiliary hypochlorite installation. 


Such protection is always instantly available when 
you have a supply of Perchloron on hand. With 
an available chlorine content of more than 70%, 
Perchloron is both stable and concentrated. It 
dissolves immediately in water and is perfectly 
uniform, simplifying technical supervision. Pack- 
ed 12 handy-sized cans to the case—no return 
containers to bother with. 


Write for this free boaktet 

A new, 36-page booklet has been prepared, 
covering the use of Perchloron for Swimming 
Pool Sanitation, Water Purification, and Sewage 
Treatment. Preparing Perchloron solutions, 
emergency feeding, determination of residual 
chlorine, and the many specific uses of Per- 
chloron are treated in interesting detail. You will 


find this a highly valuable booklet for general 
reference. Send for it now. 


Ld LLBYAA LD LL: 


ie SALT MANUFACTURING COMPANY 


1850 EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 


BRANCH SALES OFFICES: NEW YORK - CHICAGO : ST. LOUIS - PITTSBURGH - TACOMA +» WYANDOTTE 
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No’etheclean, 
sharp threads 
made on the 
job with 
standard 
tools. 
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SEWAGE DISPOSAL PLANTS 





(above) Welding Arco Cast Pipe in a large sewage disposal plant. 


EASY 


TO INSTALL 


...it cuts, threads and welds 
CLEAN with standard tools 


Strike at corrosion when 
you install piping in sew- 
age disposal plants. Use 
super-resistant Arco Cast 
Iron Pipe for heating coils in sludge diges- 
tion tanks, water lines in activated tanks, 
and air lines and gas lines to gas collectors. 

Wherever corrosion is a factor, Arco 
Cast Pipe has a successful record. Many 
industrial plants piping such destructive 
liquids as hydrocyanic acid, ammonia, bi- 
chloride of mercury, and caustic soda have 
found Arco Cast Pipe thoroughly satis- 
factory. 

Arco Cast Pipe is easy to install — right 
on the job. It cuts and threads with stand- 
ard tools — welds smoothly. Because every 
step of its manufacture is carefully super- 


vised this pipe is free from common defects. 
It is furnished in sizes 114,” to 12”. Sizes 
up to 6” run 6’, 12’, and 18’ lengths. Other 
lengths may be obtained on special order. 
Either or both ends may be plain, threaded 
one end or both ends, tapped bell, grooved 
for special couplings, or beveled for weld- 
ing smoothly on the job. . 
Remember Arco Cast Pipe for your next 
sewage disposal job. Make it your standard 
specification for long-life efficiency. 


ARCO PIPE & FITTINGS DIVISION 
AMERICAN RADIATOR COMPANY 


pivision or AMERICAN RADIATOR & STANDARD SANITARY (CORPORATION 
40 West 40th Street, New York, N. Y. 





Mail this coupon today 
for the Arco Cast Iron Pipe Manual. 





3 Arco Pipe & Fittings Division 
: AMERICAN RADIATOR COMPANY 
= 40 West 40th Street, New York, N. Y. 


: I am interested in Cast Iron Pipe. Send 
me your Arco Cast Iron Pipe Manual. 
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COLUMBIA 


The Columbia River a few miles below Bonneville D.m. 


PEACE... 


Nature has made the mighty Columbia River wild 
and turbulent in places, but in others she has 
graced it with a smoothness of rare beauty in- 


viting peace of mind. @ Manufacturers and other 


COLUMBIA 
LIQUID CHLORINE users of the products of THE COLUMBIA ALKALI 


Gn Staats ond Wattle Unk Tonk Com, CORPORATION also find an enviable peace of 
Other COLUMBIA Products mind in the quality, uniformity and service that 


SODA ASH 
CAUSTIC SODA is a part of COLUMBIA. 


SODIUM BICARBONATE 


By ey hay oo Send for new folder on COLUMBIA Liquid Chlorine. 


‘ Lf 


oe ee een re 


"Res COLUMBIA ALKALI CORPORATION 


a BARBERTON + OHIO oe 
fy NEW YORK + CHICAGO - CINCINNATI + PITTSBURGH 
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MULTI PLATE 


9 


HERE IS A SAFE, ECONOMICAL DESIGN 


FOR LARGE SEWERS 


CORRUGATEL 


VITRIFIED CLAY 
LINER. PLATES 


| 


EE : 


@ One of six Multi Plate arch type sewers being installed 


in a large midwestern city. The span here is 17 feet 


and the total length including bends, is 1800 feet. 


This arch is erected on a concrete base, protected 


against scouring action by 


MODERN TYPE OF CONSTRUCTION 
DEVELOPED BY ARMCO 
SAVES TIME, TROUBLE AND MONEY 


© Designing with Armco Multi Plate, you can 
build large diameter sewers in less time at less 
cost than with any other type of material. (Sev- 
eral cities report savings as high as 33144 per 
cent). Even more important, this modern type 
of construction definitely eliminates the hazard 
of structural failure. 

Multi Plate is amazingly strong and flexible 
because it consists of heavy corrugated iron 
plates, ranging in thickness up to 9/32-inch. 


ARMCO 





vitrified clay liner plates. 





These heavy plates are assembled in the field by 
means of special galvanized bolts 11/16 inches 
in diameter. In various tests, loads up to 350 
tons have been sustained by a 20-foot span 
Multi Plate arch 10 feet long. 

Besides these superior structural qualities, 
Multi Plate also assures a high degree of 
material permanence. Many Armco Ingot Iron 
sewers, made of 14 and 16 gage galvanized 
metal, are sound and strong today after 30 years 
of service. This same metal in Multi Plate is 3 
to 4 times as thick and the galvanized coating is 
much heavier. For more specific data bearing on 
your problems, address the coupon to: Armco 
Culvert Mfrs. Association, Middletown, Ohio. 


wy Tell me more about the use of Armco Multi 


Plate for large sewers. 
Name___ 
on 
Address 











(WWS-3-37) 
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® The Rex Triturator* now provides 
the ideal means of disposal for sewage 
screenings. Installed either as shown 
above for hand feeding or automatic 
control, it provides all the advantages 
of complete screenings disposal with- 
in the system. Its clean-cut shearing 
action of 350,000 blade cuts per minute 
completely disintegrates rags, papers 
and all forms of organic solids. The 
residue is returned to the sewage 
flow and becomes additional primary 


sludge. 
The work is done with very low 


water and very low power consumption. 





new advantages to shredding 
sewage screenings 


The Rex Triturator is a substantially 
built unit. It consists essentially of a 
toothed rotor revolving at high speed 
between two grates with the cutting 
teeth intermeshing the grate bars. Piv- 
oting of the grates under heavy spring 
pressure provides for yielding of the 
grates under excessive loading, allow- 
ing the passage of tramp material with- 
out severe damage to the machine. 
The Rex Triturator is new in design, 
appearance, operating principle and 
performance. Its capacity is large, 
operation simple, and power and main- 


tenance cost low. 


*Webster’s Dictionary: Triturate — to comminute thoroughly. 
























A new bulletin on this new 
addition to Rex Sanitation 
Equipment is now ready. Send 
today for your copy of The 
Rex Triturator Catalog. 





CHAIN BELT COMPANY 
1610 W.Bruce St.,Milwaukee, Wis. 
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CHAIN BELT COMPANY 


aot MILWAUKEE 
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zl hrinkage in Concrete 


OR the successful repair or restoration of filter 

tanks, settling basins or any other concrete 
structure, Non-Shrink Embeco provides the ONE 
sure method of making such repairs permanent. @ Actual unretouched photograph of 
Non-Shrink Embeco is a specially prepared metallic the perfect bond Non-Shrink Embeco 


aggregate which entirely eliminates shrinkage in mates when mend for cages. ‘Tie 
dark area is shrinkproof concrete 


concrete, thus creating a perfect bond with the old cuaiie cali: Menthe: Helens dhe 
concrete and building into repairs a tremendous lighter area the old concrete. 
strength and resistance to attack by corrosion or 
weathering. Non-Shrink Embeco is quick-setting, 
attains high early and great ultimate strength— © teat denims 
and it’s SHRINKPROOF! it one 
@ Thousands of successful jobs! List om request. Above: 
Cleveland sewage disposal plant, restored with Embeco. 


rH#EMASTER BUILDERSCO. 


oe 
CLEVELAND, ¢ men Sek, Baer 


OHIO A Hed ONTARIO 
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HEN floods bring the threat of polluted 

water supplies and of water-borne disease, 
HTH proves itself an invaluable ally to water works 
and health officials. With HTH, emergency hypo- 
chlorination can be applied quickly, on the spot, 
wherever pollution is found. A highly concen- 
trated chlorine carrier, containing 70% of avail- 
able chlorine, quickly soluble in water, HTH can 
be transported to the job and put to work before a 
dangerous situation has time to develop. 


Then there is the aftermath of flood conditions, 
as receding waters leave a seemingly hopeless task 
of cleaning up and disinfecting flooded areas and 
buildings of every kind. Here again health authori- 
ties find HTH of invaluable assistance in restor- 
ing sanitary conditions in scores of places where 
a less concentrated, less mobile or less soluble 








source of chlorine cannot serve as effectively. 


Fortunately, floods do not strike frequently at 
the average community nor do they strike so quick- 
ly as to find local officials wholly unprepared. But 
there are day-to-day emergencies, too, which re- 
quire prompt and effective chlorination—broken 
water mains, an abnormal water load due to a 
serious fire, polluted wells, failure of a chlorinator, 
an interruption in the power supply—just the sort 
of jobs for which HTH is made to order. 


No wonder that so many experienced water 
works men keep an ample supply of HTH always 
on hand, not only as an important measure of pre- 
paredness for every sort of emergency, but also be- 
cause they find-it so useful in scores of every-day 
sanitation jobs! Write or wire us for full informa- 
tion and nearest available stock. 


The MATHIESON ALKALI WORKS (Inc.) 60 East 42nd St., New York, N. Y. 


Liquid Chlorine... HTH and HTH-15... Soda Ash ., . Caustic Soda... Bleaching Powder. . . Bicarbonate of Soda 


Ammonia, Anhydrous and Aqua . 


. PH-Plus (Fused Alkali)... Solid Carbon Dioxide 


BE PREPARED WITH HTH FOR ANY EMERGENCY! 
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p\ Rep qin: 


REG.U.S. PAT. OFF. 


BRAND 
POROUS MEDIUMS 


in the water 
treatment 


field ! 













The new RSF Porous Plate Underdrain system 

with channels for rapid sand filters. Then 
there are plain porous underdrain plates of simi- 
lar special coarse structure for use as a false 
bottom in filters of either pressure or gravity type. 


2 Diffuser Plates and Tubes for aeration of water 
and mixing of chemicals. Proved by experi- 





ence in many cities as an economical and effective 
method of accomplishing such objectives. 


Diffuser Tubes for recarbonation chambers. 

The most efficient way to introduce clean CO, 
into water. Practiced successfully at Beverly Hills, 
California and elsewhere. 


4 Filter Tubes for direct filtration of industrial 
water supply. 


Write for technical literature and submit your water 
treatment problem to our Sanitary and Filtration 
Department. 


(Carborundum and Aloxite are registered trade-marks of The Carborundum Co.) 








THE CARBORUNDUM COMPANY 


REG. U.S. PAT. OFF, 


Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York. Chicago. Boston, Philadelphia, Cleveland. Detroit, Cincinnati, Pittsburgh, Grand Rapide 
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IT IS THE UNUSUAL— 


that brings out Foundry Technique 


“LYNCHBURG” has built its enviable reputation on its 
ability to produce difficult “SPECIAL” fittings and big 
cast iron pipe of the finest quality—work that demands 
the best Foundry Technique . . . Special equipment, and 
an organization trained to the job enable us to boast that 
a job does not come too large or difficult for us to 
handle with dispatch . . . Write, Wire or Phone “Lynch- 
burg” for quick estimates. 


Bell and Spigot Pipe and Fittings. From 4” to 54”, 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings and Flanges. From 1” to 84”. 
Super-de Lavaud Centrifugal Cast Iron Pipe. 





Special Iron Castings for the Chemical Industry 


Make your plans NOW to attend the 57th annual convention of the American Water 
Works Association to be held June 7-11, 1937, at the Hotel Statler, Buffalo, N. Y. 


LYNCHBURG FOUNDRY COMPANY 


GENERAL OFFICE - LYNCHBURG, VIRGINIA 50 Broad St. 
New York, N. Y. 


Peoples Gas Building 
Chicago, Ill. 











IDEAL GAS BOILERS 


for Modern Sewage Disposal Plants 


Aberdeen, S. D. = Mansfield, Ohio 








Sac City, Iowa 


Carrington, N. D. Howell, Mich. Lincoln, Ill. 
St. Albans, Vt. 


Clear Lake, Iowa Huntington Beach, Calif. Lodi, Wisc. 
























Altoona, Wisc. ° ° Massilon, Ohio it 
Appleton, Wisc. A partial list of Medford, Ore. 

Aurora, IIl. Medina, Ohio d 
Austin, Texas AGP INSTALLATIONS Mineola, N. ¥. 
Baker, Ore. mr am 

Baltimore, Md. hd . urfreesboro, Tenn. 

Bartlesville, Okla. in Sewage Disposal Plants New Brunswick, N. V 
Battle Creek, Mich. throughout the country. Models from Newnan, Ga. 

Benson, Minn. 31,500 to 3,840,000 btu per hour New Providence, N. J. 

Berea, Ohio capacities meet every requirement. Osceola, Iowa 

Bergenfield, N. J. Owosso, Mich. 

Bernardsville, N. J. ‘ Oxnard, Calif. _ 

Bessemer, Mich. Freeport, N. Y. Iowa City, Iowa Park Rapids, Minn. y 
Brawley City, Calif. Goshen, Ind. & Jeannette, Pa. Pendleton, Ore. r 
Britt, Iowa Grand Haven, Mich. Kewanee, III. eneneteats Hosp., N. Y. 

Boulder, Colo. Highland, N. Y. Lancaster, Pa. Rahway, N. J. f 
Bowling Green, Ohio Highland Park, N. J. Lima, Ohio Rockville Center, N. Y. 


Cleveland, Ohio (East) 
Cleveland, Ohio (West) 
Colton City, Calif. 
Columbus Grove, Ohio 
Coney Island, N. Y. 
Cotton City, Calif. 
Denver, Colo. 


Dixon, IIl. 

Dover, Pa. Model 
Edgerton, Wisc. 

Elgin, Ill. 1-G 
Essex Falls, N. J. 

Farrell, Pa. Four to 
Fergus Falls. Minn. eleven 
Findlay, Ohio - 
Folson Prison, Calif. sections. 








thirteen 
sections. 


Model 
4-GA 
Eight to 





St. James, Minn. 
Salisbury, N. C. 
Seal Beach, Calif. ( 
Seymour, Wisc. 

Sioux Falls, S. D 


Springfield, Ohio t 
Stroudsburg, Pa. 

Suffern, N. Y. 

Sycamore, III. 


Tallmans Is., N. Y. C. 
Toledo, Ohio 

Topeka, Kan. 
Walden, N. Y. 

West Bend, Wisc. 

Willmar, Minn. 
Woodbridge Township, N. J. 


AMERICAN GAS PRODUCTS CORPORATION 
| DIVISION OF AMERICAN RADIATOR COMPANY 
4OWEST 4O STREET * NEW YORK, N.‘ 


DI 
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Need a monster valve similar to 
those shown above? We’ll make 
it for you. Need any size of valve 
down to a one-eighth inch midget? 
We have them ready to ship to you. 


You can get the design of valve 


you require—globe, gate, check, 


plug disc, motor-operated, etc. 


You can have the metals, alloys 
or combination of metals necessary 
to give you the best service—brass, 
bronze, cast iron, malleable iron, 


forged steel, cast steel, and a wide 


range of alloys. 

You can also get piping acces- 
sories of many kinds, fittings, fab- 
ricated piping and pipe. 

You will find that there is regular 
CranEquipment for practically every 
service. Standardize on it. You will 
save time, money and get the finest 
products available. See your Crane 
No. 52 Catalog for details of 38,000 
items, tested in the laboratory and 
proved in the field. Use it to 


CranEquip for satisfaction. 


CRAN 


GENERAL OFFICES: 
Branches and Sales Offices 


CRANE CO., 


VALVES, FITTINGS, FABRICATED PIPE, 


836 S. 


MICHIGAN AVENUE, CHICAGO, ILL 


in One Hundred and Sixty Cities 


PUMPS, HEATING AND PLUMBING MATERIAL 


Looe MONSTERS 
TO MIDGETS — 


Valves you need | 
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Plied in the next’few days. 


World's Largest Sewage 
Plant CranEquipt 


CHICAGO, ILL., Jan. 19—At 
Stickney, Illinois, the Chicago Sani- 
tary District is building the largest 
sewage treatment plant in the world. 

The discharge control valves on 





a normal pumping capacity of 18,000 
cubic feet of sewage per minute 
against a 54-foot head are 66-inch 
motor-operated Crane gate valves, 
one for each pump. These are not the 
largest Crane valves in the service of 
the city of Chicago, nor the smallest, 
as Chicago has been a big user of 
CranEquipment since the early days 
of Crane. 
They are typical, however, of 
Crane’s ability to design valves for a 
unique problem in the waterworks 
and sewerage fields. Valves of this 
size are not required on every instal- 
lation, but when desired, they are 
obtainable in the same high quality 
and precision of performance typical 
of all Crane valves. 

Waterworks and Sewerage 

CranEquipment 

Crane makes a great number of 
valves and fittings for use in city 
service. It also makes a line of sluice 
gates and other piping accessories. 
Turn to your Crane No. 52 Catalog 
for the details about 38,000 items. 
Among them you will find an answer 
to practically any problem which you 
may have. You will also find a large 
amount of engineering data which 
may prove very desirable to haye 
handy. Use CranEquipment. It will 
serve you well. 


the four sewage pumps, each having [ 
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“| TELL YOU THE HARD WATER IN 
, THIS TOWN IS HOLDING US BACK!” 


_= NG 








1 
! 


Resentment of local hard water, expressed 
in clubs, business offices and chambers of 
commerce, echoes the dissatisfaction felt in 
the homes of the citizens. 

Hard water definitely hampers many in- 
dustrial processes. It is a deterrent to new 
enterprises that might otherwise be attracted. 

Don’t let hard water handicap your town. 
No public project more readily wins popular 
support than a municipal water softening 
plant. It is not an expense... it pays for 
itself. 

Our organization is the largest in the 
world specializing in water conditioning. 
We are prepared to cooperate with your 
city engineer and his consultants in plan- 
ning an installation that will economically 
soften water for your entire community. 
Permutit engineers will furnish the equip- 
ment, train your operators, provide mainte- 
nance service and periodically check results. 

Let us submit a proposal without obliga- 
tion. Write for Permutit literature covering 
all angles of the municipal water softening 
question. Address The Permutit Company, 
Dept.G1,330 W. 42nd St., New York, N. Y. 


~~ Permutit—_— 
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ACIPCO MONO-CAST 
CENTRIFUGAL PIPE 


ECENT additions and improvements to water 

works at Ft. Scott, Kan., give that community 
one of the most flexible, modern and reliable water 
systems in the midwest. Photo shows 30” Acipco 
Mono-Cast Centrifugal Pipe being installed in 
main leading to filter plant. For literature on high 
quality cast iron pipe and fittings address American 
Cast Iron Pipe Co., Birmingham, Ala. 











The 

Swimming Pool 
A Civic 
Responsibility 


PRODUCTS 


Aerators 
Automatic Boder 
Blowdown 

Basin Level Coatrotters 

Chemical Proportioners 

Claritiers 

Coagulant Feeders 

Dechlorinators 

Depth Cauges 

Directional Flow 
ontrotters 

Disk Filters 

Dry Chemical Feeders 

Filtration Plants 

Fitter Underdrains 

Flow Indicators 

Cravity Futers 

Hot-Flow Water Softeners 

Hydrauhe Valve Controts 

Hydrodarco Puritiers 

fron Removal Plants 

Loss of Head Couges 


Lume Stakers and 


Manometers 

Onitice Feed Boxes 

Ost Removal Filters 

Proportroning Lquipment 

Pressure Filters 

Recarbonating Equipment 

Rate of Flow Controtiers 
and 


Steam and Cas Purifiers 


Stramers and Ontributing 
Nossles 
Swimming Pool Filters 
Lquopment 

















Clean =~ Clear~ 
Safe Water 


UBLIC confidence in the safety of the 

modern pool is the reason for the marvel- 
ous increase and popularity of swimming. 
To maintain that confidence clean, clear, 
safe water has become a matter of civic 
responsibility. 

Internatonal Pool Equipment — Filters, 
Chemical Feeders, Flow Indicators, Flow 
Controllers, Lint Catchers, Pool Cleaners, 
Fittings and Recirculating Equipment — 
backed by over 25 years of experience ex- 
clusively in the field of water purification 
—assures modern engineering practice, un- 
divided equipment responsibility and con- 
tinually attractive, as well as safe, pool 
water. 


Send for Bulletin giving typical layouts 
of the modern pool. Bulletin 2207—1In- 
door Pools. Bulletin 2208—Outdoor Pools. 


international Filter Co. 


Water Softening and Filtration Plants 
5@ Cast vent Buren Street. Cricago 


INTERNATIONAL 
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KOPPERS 


serves the 


waterworks and sewerage fields 


KOPPERS WESTERN GAS DIVISION FURNISHED 250 OF 
THESE VALVES FOR THE NEW YORK BOARD OF WATER 
SUPPLY—These are a few of the 5-in., 12-in., 20-in., 
36-in., and 48-in. gate valves manufactured by the 
Western Gas Division at Fort Wayne on this contract. 
Two hundred and thirty-five were gate valves and 
the rest were flap valves, regulator valves, etc. Some 
are operated through hand wheels, others through 
spur gears, bevel gears, and bevel gears through 
water turbines. 


ies and Affiliates 
ewerage Fields 


Koppers Divisions 
Serving Wateru 


HILER ENGINEERING AND CONSTRUCTION COMPANY 
PITTSBURGH, PA. 


BARTLETT HAYWARD DIVISION 
BALTIMORE, MD. 


TAR AND CHEMICAL DIVISION 
PITTSBURGH, PA. 


WESTERN GAS. DIVISION 
FORT WAYNE, IND. 


AMERICAN HAMMERED PISTON RING DIVISION 
BALTIMORE, MD. 


THE KOPPERS COAL COMPANY 
PITTSBURGH, PA. 


THE WOOD PRESERVING CORPORATION 
PITTSBURGH, PA. 


NATIONAL LUMBER & CREOSOTING COMPANY 
TEXARKANA, ARK. 


THE WHITE TAR COMPANY OF NEW JERSEY, INC. 
KEARNY, N. J. 


THE MARYLAND DRYDOCK COMPANY 
BALTIMORE, MD. 
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Featurin 
BARTLETT HAYWARD 


DIVISION 


BALTIMORE, 





KOPPERS BARTLETT HAYWARD DIVISION FURNISHED 
43 OF THESE BRONZE VALVES FOR CITY WATER 
TUNNEL NO. 2, NEW YORK BOARD OF WATER SUPPLY— 
These 48-inch manganese bronze valves were in- 
seal in 15 chambers in the tunnel running from 

View Reservoir, Yonkers, N. Y. to Hamilton 
y rnin Brooklyn, N. Y. 


(HIS BARTLETT HAYWARD GAS HOLDER WAS BUILT 
FOR THE CITY OF BALTIMORE SEWAGE TREATMENT 
WORKS — Bartlett Hayward Division at Baltimore 
has built a large proportion of the total waterless 
and water seal gas holder capacity of the nation. 








PPERS D-H-S BRONZE FORGINGS GIVE DOUBLE STRENGTH 
LVE STEMS AND GATE STEMS FOR WATERWORKS A 
DRAULIC WCRK—D-H-S is a new bronze alloy developed 
artlett Hayward Division of Koppers Company at Baltimo 
which has a greater combination of ductility, hardness a 
strength than ever possible before. It exceeds all other na 
ferrous alloys in compressive strength and yet has ductility; i 
better able to withstand excessive wear, shocks and heavy loa 
This photograph shows a typical forging of D-H-S Gr; 
No. 2 Bronze, and a number of finished valve stems machi 
from these forgings. These forgings were part of a contract 
eight 18-inch bronze by-pass valves at the Fort Peck Dam. 
total of 350,000 lbs. of D-H-S Bronze and 1,200,000 Ibs. 
Bartlett Hayward manganese bronze are being used in the F 
Peck Dam. The use of bronze in the Fort Peck Dam is the fi 
known use of bronze in tunnel linings. 
The physical properties of the D-H-S Bronze on the F 
Peck Dam contract are as follows: 
(Average) 


Obtaine 
121,000 | 





Required 
Ultimate Tensile Strength, Lbs. Sq.In. 100,000 
Yield Point, Lbs. Sq. In 99,500 
Elastic Limit 66,200 
Elengation Per Cent in 2" 12. 
Red. of Area 12.3 
Brinell Hardness No 241 


KOPPERS COMPANY, Pittsburgh, Pa. 


Please send me information on: 


THIS KOPPERS ROOFING WILL GIVE A LIFETIME OF 
SERVICE UNDER VERY DIFFICULT CONDITIONS— 
Koppers Coal Tar Pitch and Felt should always be 
used on flat deck buildings where snow or rain 
may lie for long periods. 


CZ) Coal 

0) Coal Tar Roofing 
CZ Creosote 

0 Dampproofing 

0D Disinfectants 

0 Insecticides 

OC) Fast’s Couplings 
C) Fire Hydrants 

C) Gas Holders 

CO) Municipal Incinerators 
0) Pipe 

C) Piston Rings 


C Sewage Disposal 
Equipment 

0D Signal Buoys 

0) Sluice Gates 

1) Tanks 

(1) Tarmac Road Tars 

CO) Tarmac Handbook 

0) Treated Timber 

©) Tunnel Liners 

() Waterproofing 


C1) Waterworks Gate 


Valves 
] Weed Killers 


Set SARS er 2 a ve 8 





FAIR FOREST 


SPARTANBURG, S. C. 


Only one of the many moderate size 
sewage disposal plants for which 
Builders metering equipment has 
been selected in recent years. 


BUILDERS IRON FOUNDRY 
PROVIDENCE, R. I. 
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|. New Efficiency 
‘\. IN SEWAGE PROCESSES 


1 One of many REEVES Motodrive installations at Calumet incinerator 
plant of the Sanitary District of Chicago. This unit operates mixed 

sludge conveyor supplying sludge to three screw feed conveyors. 

2 REEVES Transmission with individual motor drive varies speed of 


filter in Perth Amboy (N. J.) plant, providing accurate control of drum 
rotative speeds through convenient handwheel 
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In the most modern sewage disposal plants—at Cleveland, 
Chicago, Perth Amboy, Milwaukee, Columbus, Springfield and 
many other cities—a basic factor in successful operation of 
mechanical equipment is modern variable speed control through 
REEVES Variable Speed Transmissions, Vari-Speed Motor 
Pulleys and Vari-Speed Motodrives. These modern time-tested 
units provide the infinite speed adjustability needed to com- 
pensate accurately for the many variables encountered in 
sewage disposal processes—variation in volume and rate of flow, 
moisture content, consistency of solids, amount of bacteria, 
etc. REEVES Speed Control is being applied on proportioning 
pumps, screens, filters, chemical feeders, clarifiers, dryers, mix- 
ing tanks, conveyors and many other units. Send today for new 
edition of the 118-page REEVES Speed Control Handbook, 
(just off the press), which describes REEVES Speed Control 
units and their application. 


REEVES PULLEY COMPANY, Dept. S-37, COLUMBUS, IND. 
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Pittsburgh's record-breaking flood of 1936 didn’t reach 
the P-DM plant, but it did get into our office building . . . 
left our entire stock of printed matter a sodden, hopeless 
mass. We didn’t reprint the old bulletins; we started from 
scratch and rebuilt them, from the ground up! It was 


. 


our loss but your gain, because ...- 


* 





[iagk CONTROLLER SERIE 
awatis your ( Cel 


ESPECIALLY In & 
EMERGENCY SITUATIDDS 


\ Clark representatives in 
more than 20 centers 
await your command. ae 
Phone the nearest office A. C. Automatic 


2 Across-the-line 
listed below. Starter for squirrel cage 
motors eliminates the 
separate safety switch 
between the starter 
and the power line 





Clark’s response will be in sympathy with 
sdel-More) olobbsloyel-Mdelos Mo) coyer) o) Mm gellt moles) MMU loo eth ee 
facturers, railroads, utilities, municipalities 
fog ele Me) doC-) mmROl-1-) 4 Me) ME-3E-Tob Oa holed ME-Te BFbR oboe k-Se 8 
sd elo Mosd-Meolerol bho) (-to MR Abd eM o) ce) [-fo (fe) MB eeLolol-) a et 
ization, rehabilitation or new construction 
‘will find the Clark force anxious to assist. 
}S {to WB (og ol p00 MB ole) MB ol-MEodl (oh: 2 -lo MB CoB bob (-3 51-3 0-5 


a a © 
BALTIMORE e BIRMINGHAM e BOSTON + BUFFALO e CHAT- 
TANOOGA e CHICAGO e CINCINNATI « CLEVELAND e DALLAS 
DENVER e DETROIT « LOS ANGELES e MINNEAPOLIS « NEW 
ORLEANS « NEW YORK e PHILADELPHIA e PITTSBURGH 
ST. LOUIS e SAN FRANCISCO e SEATTLE e TORONTO 


THE CLARK CONTROLLER COMPANY 


1146 EAST [52nd STREET CLEVELAND, OHIO 
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ARTICLES AND 
AUTHORS Scheduled CONTENTS for 
for Future Issues Vol. 84, No. 3 MARCH, 1937 


Pipe Line Corrosion Control by De- 
aeration” relates experiences with, and 
results from, a mechanical cold-water 


jeaerator installed on a long steel main e ° 
for the purpose of reducing the oxygen Sewerage and Sewage Treatment in Review................ ee. 
content of the water. The end sought 
was that of remedying corrosion and By CHARLES GILMAN HYDE 
erculation troubles, experienced in the ° ° ° ° ° ° ° 
cot without i: Gander ak teed Professor of Sanitary Engineering, University of California, 
hardness of the supply by adapting the Berkeley, Calif. 
popular, but somewhat questionable, 
municipal practice of liming the water. 
The authors are Sheppard T. Powell and . ° . . ° 
H. E. Bacon, Jr., Consulting Chemical Experiences With Ferric Chloride at Emporia, Kan............... 8! 
Engineers of Baltimore, Md.—the senior By S. F. KUNZ 
author being too well known, as the y ees - 
result of his contributions to water sup- Chemist, Water Department, Emporia, Kan. 
ply and treatment practices, to require 
introduction. This paper, delayed for 
longer records of accomplishments with : ° * * 
the process, has been announced several Experience With Porous Plates for Filter Underdrain at Denver, 
times. Its importance justifies the re- 
a cet an Gale auaie Oho IS kn v5 ow Kain 64 SH en Gace ad Doane Wb abiea es wee eee 84 
is assured for the April issue. By O. J. RIPPLE 


Supt. of Filtration, Denver, Colo. 


“Some Consideration in the Design of 


Small Sewage Works” is to be presented 
- ety epi agar 9 eat muse te . 
SD en, Aerie e | oer A Few "Kinks and Gadgets" in the Operation of a Water System.. 86 
Springfield, Ill. He contends that, this By CARL A. HECHMER 
is a story often told; but agrees that it Dept. Engr., Washington Suburban Sanitary District, Hyattsville, Md. 
needs re-telling. In the present day of ’ , , 
development and change in sewerage 
practice and sewage treatment, Mr. Wal- . ° 
raven’s article based on practical operat- The Newer Methods of Sewage Works Financing............... 88 
ing experience and design, and the obser- By Cc. W KLASSEN and W.H WISELY 
vations of a student, all go to the mak- Dope E ae > 
ing of his article one well worth the ‘re- Illinois Department of Public Health, Springfield, Wl. 








telling’’—and, re-reading. If every de- 
signing engineer had to pass through an “ m ™ 
operating apprenticeship, their drafting Expevionces in Well Consivuction. ..... 20... cree ccc nce coee 94 
boards would the better plants produce. 
To read Mr. Walraven’s article is to take By J. A. CARR 
Rs graduate course in sewage works Superintendent Water Department, Ridgewood, N. J. 
aesign. 
“Weber Rese and teuiees Qeeted” te Some Laboratory Kinks and Time Savers.......... 5 ¢ veo te 
a contribution from Johannesburg, South By Cc. AUSTIN HABERMEHL 
Africa. Mr. M. Udwin, Rand Water e ° h ° { S Detroi Mich 
Board’s Chief Engineer, relates their ex- Senior Sanitary Chemist, Bureau of Sewers, Detroit, Mich. 


periences with leakage control and tells 
how it has been possible to reduce un- 


accounted for water (water loss) to the Some Comments on Corrosion in Water Works Practice.......... 99 
extraordinary ow gure o 1.34 per 

cent. More remarkable, is the fact, that By CARL N. ALEXANDER 

this becomes a sustained efficiency in the Supt of Filtration, Tubize Chatillon Co., Rome, Ga. 
operation of Mr. Udwin’s distribution 
system. It would appear that America 


ee a N.E.W.W.A. Features Chlorination Topics.......... ever 
———— By HARRY A. FABER 

“Impressions of an English Sewerage Associate Editor 

Works Meeting” contributed by Dr. W. 


Rudolfs, at the request of WATER ‘ ™ ° 
WORKS AND SEWERAGE, will interest Practical Hydraulics: Measurement of a Head ona Weir....... 105 
many sewage workers and sanitarians in By P. S. WILSON 

America. Dr. Rudolfs sets forth the 7 = a 

processes of and proceedings transpiring Assistant to the Secretary of the American Water Works Association 


during typical meetings of the British 


Institute of Sewage Purification, which 107 
is composed of works-managers, engi- ee ” H 
neers and drainage-basin (rivers) au- Flow Study on Separate Sanitary Sewer System ee ee ee es 
thorities. As a keen observer, Dr. By Vv. W. WILLITS 
tudolfs’ impressions are enlightening, * : j 
and may well prove suggestive to of- Consulting Engineer, Los Angeles, Calif. 
ficials of American associations. 
—— 0 OT Fe Se eT os rie ya tua 108 


“Marking Fire Hydrants” is a ‘Kink’ 
to be revealed by W. M. Rapp, Superin- 2 
tendent of Distribution and Construction Equipment News Seng Sg. Te enh ies Re tec ees ie a eo ee 
of Atlanta’s Weter D«partment—recenth 
honored by A.W.W.A. in being named bs 
for Honorary Membership in this Asso- Catalogs and Literature Received ia ae eo: ahi OL Ds pak @ tea de eae ee 66 


ciation, a recognition justly deserved. 
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When Philadelphia’s City Fathers voted in 1821 to experiment with 
cast iron pipe for water mains they laid a foundation for one of our most 
efficient and economical public services: the supply and distribution of 
water. For that first installation of cast iron pipe in America is still in 
service—a sturdy witness to the long life which has made economical 
water distribution possible. With 116 years of successful experience with 
cast iron pipe, can you wonder that Philadelphia’s supply and distribu- 
tion system today is more than 98 per cent cast iron pipe? 


The water distribution systems of our 15 largest cities are 95.6 per 
cent cast iron pipe—the standard material for underground mains. Cast 
iron’s useful life is more than a century because it effectively resists rust. 
It is the one ferrous metal pipe for water and gas mains and for sewer 
construction that will not disintegrate from rust. Available in diame- 
ters from 114 to 84 inches. For further information, address The Cast ; : . Lae : 
Iron Pipe Research Association, Thos. F. Wolfe, Research Engineer, 107-year old cast iron main still in service 
1013 Peoples Gas Building, Chicago. in Philadelphia’s water distribution system. 


CAST IRON PIPE 


The Standard Material for Underground Mains 
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SEWERAGE AND SEWAGE 


TREATMENT IN REVIEW 


Part 2—Some Comments on Sewage Treatment 


By CHARLES GILMAN HYDE, C.E. 
Professor of Sanitary Engineering, 
University of California, Berkeley 





The first installment of Professor Hyde’s able 
and pains-taking review, with here and there his 
interesting and timely comments on develop- 
ments and trends in the ever growing field of 
sewerage and sewage treatment, is to be found 
in our February issue. 

Too voluminous for printing in a single issue, 
and too excellent and readable to cut, we decided 
to devote to it the required space divided be- 
tween two consecutive issues. 

As to the reader, we hope that from Professor 
Hyde’s contribution he may get as much pleas- 
ure in the reading as did we. And, as much of 
value in the way of a quick insight into the new 
developments in this rapidly moving field of 
sewage disposal.—Editor. 











Screenings Disposal 


UST four years ago the Sanitary District of Chicago 

began a series of experiments at its North Side 

Plant to determine the feasibility of grinding the 
screenings taken from a bar rack and of returning the 
ground material to the sewage flow with the aim to 
reduce the volume of screenings to be removed by con- 
verting the solids to settleable material. The idea has 
taken hold and has been adopted, with the aid of some 
of the equipment recently developed for the purpose, 
in scores of places in this country. Garner has recently 
stated that also in England, the disposal of screenings 
in this manner is extending. 

Already several machines have been placed upon the 
American market to accomplish this end. One of the 
pioneer solids comminutors performs the work in the 
sewage stream without removing the screenings there- 
from. Others are primarly adapted to operate in con- 
junction with hand and meghanically cleaned bar racks. 
To macerate, cut, or shred the solids removed by the 
screens and return the material to the sewage. The 
determination of the proper type to employ rests upon 
local conditions and of course upon relative installed 
and operating costs. 

In England pumps whose impellers are studded with 
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knives have been employed to comminute the coarser 
sewage solids. There is some evidence that the grinding 
of screenings as preparatory to digestion is valuable. 
In the words of Fair, the parameters of digestions are 
increased by comminution. 


Grease Removal and Clarification 


The conditioning of sewage to effect the highest pos- 
sible degree of clarification by subsidence is now re- 
ceiving much deserved attention. The removal of grit, 
where that is necessary, has of course been practiced 
for years so that the methods and mechanisms are all 
too well known to warrant any consideration here. Al- 
though at a few places for a long time grease has been 
partially removed from sewage by some sort of skim- 
ming, the procedures for the most part have been crude 
and ineffectual. 

More recently better methods of removal of grease 
from sewage, as preparatory to clarification have come 
into use, particularly those based upon Imhoff’s ideas 
as first put into practical effect at Essen-Rellinghausen. 
At a number of the newer plants, notably the Easterly 
Works at Cleveland, aeration is thus being utilized to 
bring grease, oil, and scum to the surface. 

At Woonsocket, R. I., through studies initiated by 
the Chlorine Institute, it was learned that a minor 
amount of chlorine admitted to the pipe carrying air 
to the diffusers has remarkable effects in enhancing 
grease separation in the pre-aeration process (Imhoff) 
of grease removal. 

During the past year the city of San Francisco erected 
an experimental plant of about 150,000 gallons per day 
capacity to ascertain the feasibility of removing both 
grease and grit from sewage in a single tank. The 
scheme proved to have sufficient merit to warrant its 
inclusion in the 15 m.g.d. plant, now under design. The 
removal of grease will be accomplished by a modified 
Imhoff method employing pre-aeration which in most 
previous installations have been of too brief duration. 
In the San Francisco design the nominal retention 
period, at design capacity, will be fifteen minutes. Each 
of the four tanks will be provided with three transverse 
baffles, spaced 11 ft.-7 in. apart on centers, to reduce 
short circuiting to a minimum. The experiments indi- 
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Competition! 


SEWERAGE AND SEWAGE TREATMENT IN REVIEW 


The Most Recent Addition to the Madison (Wis.) 





Treatment Works Is the Activated Sludge Plant in the Fore- 


ground, The Flow Is to Be Divided Between the Older Trickling Filter Plant and the New Plant. What Is the Answer to Be? 


cated 0.05 cubic foot of air per gallon of sewage to be 
ample with the 15 minute period. The grit, made rea- 
sonably free from organic matter by aeration-scour, 
will be removed from the tanks by bottom scrapers, 
pumped to an elevated sand washer and thence to a bin, 
whence it can be removed by truck and disposed of as 
fill. The grease will be pumped to a sludge concentra- 
tion tank, which wi!l also receive the macerated screen- 
ings from mechanically cleaned bar racks. The mixture 
will be pumped to two-stage heated digestion tanks. 


In July, 1933, Benas of San Francisco conducted a 
series of experiments to determine what degree of im- 
provement, if any, in the clarification of sewage by sub- 
sidence could be effected by simple rotation of the sort 
employed for flocculation in connection with water and 
sewage coagulation. He surmised that typical sewage 
contained fibrous and other material capable of purely 
mechanical agglomeration in that manner. Various pad- 
dle speeds and periods of stirring were tested. The 
results were unexpectedly favorable and indicated that 
an improvement, to the extent of 15-30 per cent greater 
oxygen demand reduction, could be anticipated as com- 
pared with the unstirred sewage. During the summer 
of 1936 a more comprehensive series of tests were con- 
ducted with similar results. The proposed Richmond- 
Sunset plant for San Francisco is accordingly being de- 
signed for a nominal average period of 30 minutes of 
“self-flocculation” without chemicals. Each of the four 
sedimentation basins will be provided with its own floc- 
culation tank. Each of these tanks will have four equal 
compartments with series spiral flow, patterned after 
the first or older coagulating tanks at Sacramento, to 
reduce short circuiting to the lowest possible terms. The 
paddle speeds will be highest in the first compartment 
of each series and wil! be successively reduced there- 
after, but not to a velocity where deposits can occur. 
Several plants have already been constructed in America 
to utilize the flocculation principle in chemical precipi- 
tation and the results are reported to be quite satisfac- 
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tory. San Francisco is the first to develop and employ 
““self-flocculation,” subject to chemical aid if and when 
justified. 

Several extremely valuable technical papers discussing 
the basic theory of sedimentation, and reciting the con- 
clusions determined from a certain amount of experi- 
mentation with models, have been recently published. 
Among such should be mentioned those by Morrill, 
Schroepfer, Slade and Camp, which are distinctly help- 
ful in elucidating the problems involved and in suggest- 
ing better methods of attack by designing engineers. 

Too much stress cannot be placed upon the necessity 
for the more rational design of clarifier inlet and ef- 
fluent devices. It is highly important that the energy 
of the incoming sewage be dissipated at the inlet in 
such manner that adverse currents are not set up in 
the basin. The effect of wind is also of greater signifi- 
cance than is commonly realized. The effect of tem- 
perature, however, has long been appreciated but as 
Mark Twain said with respect to the weather “nothing 
is done about it.” Possibly, the best thing that can be 
done about either wind or temperature is to cover sedi- 
mentation basins. This will be done at the Richmond- 
Sunset plant in San Francisco despite the general 
equableness of the climate. 

Unpublished experiments, conducted on a compre- 
hensive scale in the Middle West, have demonstrated the 
very great importance of proper location and length 
of effluent troughs. At the Richmond-Sunset plant in 
San Francisco the sedimentation basins will be 33 ft. 
wide and 100 ft. long. Each will contain four longi- 
tudinal! steel troughs equally spaced across its width. 
Each trough will be 25 ft. long and the 200 lineal feet 
of lip in each basin will be provided with rectangular 
notches 1% in. wide and 6 in. deep on 12-in. centers. 
The San Francisco designs have been made such as to 
lend themselves to chemical treatment, which may be 
adopted in addition to planned pre and post chlorination 
at some future time, as a seasonal treatment. It may be 














of interest to note that, based upon practical tests, it is 
roposed to remove such grease and scum as may collect 
on the surface of these basins by fine sprays of settled 
sewage or water. Such sprays will “herd” the floating 
materia! into one corner at the inlet end of each basin 
when it will be removed by specially designed depressible 
troughs. Similarly the grease, oil and scum from the 
combined grease and grit removal tanks, previously men- 
tioned, will be removed. 

Hubbell at Dearborn has conducted some illuminat- 
ing experiments with model inlet devices constructed on 
a one-twenty-seventh scale to discover an improved 
method of distributing the sewage entering the Imhoff 
tanks already constructed and in service. Distributors 
of a design suggested by the tests have been installed 
and as a consequence the percentage removal of sus- 
pended solids by the Imhoff tanks has been raised. 
Some early observations seemed to show an improve- 
ment of 26 per cent, or an increase in the percentage of 
solids removed from 48 per cent to 74 per cent. 

At Columbus, Ohio, Alton has employed a novel sur- 
face take-off trough arrangement in the final settlers. 
These troughs extend forward approximately three- 
fourths of the length of the rectangular tanks, being 
fed, also, by cross-troughs. (See picture.) 

Recent clarification plant experiments indicate that 
sedimentation through two tanks operated in series, 
with the same total nominal retention period, gives better 
results due to improved distribution and displacement 
than does parallel flow, wherein short circuiting is a 
greater potentiality. 





Chemical Treatment 


The history of chemical treatment as applied to sew- 
age, the reasons for its recent recrudescence, its prob- 
able field of usefulness—all have been discussed by 
many competent writers in numerous technica! papers. 

A year ago the available data indicated that some 
36 chemical treatment plants were then in operation in 
35 places in the United States, that 9 plants were under 
construction and that 18 others were projected. The 
figures for the present moment are not at hand. Sev- 
eral chemical treatment plants are stil! in operation in 
Great Britain as relics of an earlier period. But it does 
not appear that the process, utilizing the newer knowl- 
edge and equipment, has been adopted in Great Britain. 
Here chemical treatment has been adopted largely for 
seasonal use to reinforce plain subsidence at low re- 
ceiving stream stages or to serve as an assisting treat- 
ment to biological processes. 

It is now generally recognized that chemical treat- 
ment, as the term is here used, has a rather definite 
field of service as an intermediate process yielding gen- 
erally better effluents than can be obtained with sub- 
sidence alone and generally poorer effluents than are ob- 
tainable with efficiently functioning biological processes. 
Coupled with subsequent filtration through magnetite, 
sand or anthracite filters, chemically treated effluents 
can be materially improved both as related to suspended 
solids and B.O.D. In severa! recent instances such fil- 
ters, productive of improved effluents and chemical sav- 
ings—especially magnetite filters—have been installed 
as an adjunct of chemical treatment. 

Plants now employing chemical! treatment under 
actual practical conditions are beginning to furnish data 
which define the efficiency, the limitations and the cost 
of the process utilizing present-day methods and equip- 
ment. 

All sewages are not amenable to effective treatment 
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with reasonable chemical dosages. But if the cost of 
chemicals can be sufficiently reduced because of increased 
demand or manufacture as by-products, the extent to 
which chemical treatment can be utilized economically 
in comparison with the biological processes will to that 
degree be broadened. 


Beyer states that the experience gained at the twelve 
or more plants using the Scott-Darcy Process*in Arkan- 
sas, Kansas and Oklahoma indicates that the general use 
of chemicals per million gallons may be taken as follows: 


Chlorine for ferrous or ferric chloride production. 30to 50 Ibs. 


Lime for supplementary treatment............... 300 to 400 Ibs. 
Lime, additional, for vacuum filtration of fresh 

GUI sis pacer ako OS DE WERE NOT Mk a bi ed eels 300 Ibs. 
Chlorine for disinfection (following effective sedi- 

mentation with ferric chloride)................ 23. Ths; 


Jung is of the opinion that the high iron content ot 
sewage sludges resulting from the use of ferric co- 
agulants is not prejudicial to digestion. To the con- 
trary his experience indicates that 25 per cent more gas 
was developed than when the iron salts were absent. 
Others have observed similar effects. 


Investigations recently made by Rudolfs and Gehm 
indicated that over the entire pH range studied (pH 
2.0-11.0) there was a definite relationship between the 
suspended solids and the turbidity of chemically treated 
sewage. They therefore have concluded that, in con- 
junction with the determination of the pH of sewage 
and effluent, the turbidity measurement is a simple and 
easy means of controlling the chemical treatment proc- 
ess, including the regulation of the dosage. 


It is recognized both in America and abroad that 
chemical pre-treatment applied to certain types of in- 
dustrial wastes is valuable. In America it has been 
found that the mere addition of iron salts in amounts 
less than are requisite for precipitation raises the ef- 
ficiency of trickling filters markedly. On such findings 
the Plainfield, N. J., plant continues to operate and new 
plants for Atlanta, Ga., have been designed to recognize 
the experimental findings there. 


Chlorine as an Adjunct 


Chlorine continues to be the most widely employed 
and the most useful chemical servant of sewage treat- 
ment. Its utilization for disinfection, for odor control, 
for the oxidation of organic matter and for other pur- 
poses connected with the treatment of sewage and trade 











America’s Largest Power Development with Sewage Gas, Yet in 

Operation. At New York City’s Coney Island Plant—3 Gas 

Engines of 300 H.P. Each Grind Out All Power Needed from 
Sludge Gas. 
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Even the Smaller Plants Are Being Equipped for Gas Utilization. 
Beaver Dam’s (Wis.) Spherical High Pressure Holder Adds 
Interest. 


wastes has been effectively told and retold. There is 
little therefore which need be said here in addition. 

Rudolfs and his colleagues have found that chlorine 
dosages only partially satisfying the demand, if given 
thorough mixing and adequate time, have rather surpris- 
ing powers of bacterial destruction. For instance, it was 
discovered that a dosage representing only 50 per cent 
of the demand was capable of killing 90 per cent of the 
B. coli present in the sewage tested after a contact 15 
seconds or less, provided the mixing was quick and 
thorough. As a practical matter, however, not only 
should the fact of thorough mixing be stressed but a 
relatively long contact period should be provided, where 
feasible, to insure the desired results. 

The application of chlorine up the sewer, or at as 
early a stage in the sewage treatment process as the 
local conditions will permit, may be advocated with some 
reasonableness. The large Coney Island, N. Y., plant 
has operated economically and effectively on pre-chlori- 
nation solely. Others have had like experience in estab- 
lishing the economy and practicability of pre-chlorina- 
tion, notably the Los Angeles County Sanitation Dis- 
trict which chlorinates at several remote points on its 
major sewers. 

Ricker at Princeton, N. J., has found that pre-chlor- 
ination ahead of the plant in combination with the ad- 
dition of chlorinated iron, manufactured at the plant 
(Scott-Darcey method), has a demonstrable value and 
economy preventing odor nuisance. Incidentally he has 
discovered that it has improved trickling filter and di- 
gester performance. 

For some ten years the effect of chlorine dosages 
upon the B.O.D. of sewage and sewage effluents has 
been under observation. It seems to be generally con- 
ceded that for each part per million of chlorine added 
(up to the complete satisfaction of chlorine demand of 
the sewage or waste), a two parts per million reduc- 
tion in B.O.D. will be had. With ordinary sewages, 
when chlorinating to the extent of the full demand, one 
may be expected to reduce the B.O.D. some 25 p.p.m. 
The stronger sewages and wastes show greater reduc- 
tions with, also, increased chlorine demands. 


Activated Carbon Experiences 


Activated carbon is a “new comer” among the chem- 
icals employed in sewage treatment. It is apparently 
being used both in America and abroad, but as yet to 
a limited extent. 

The use of activated carbon at Newark, N. Y., is 
reported to have reduced scum formation to the extent 
of 75 per cent and also odors due to hydrogen sulphide. 
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It is further stated that the methane content of digester 
gas has been increased, that the volume of gas has been 
increased 25 per ‘cent, and that the drainability of the 
digested sludge on sludge drying beds has been jm- 
proved with resulting freedom from odors. Rudolfs 
and Trubnick have noted similar effects as related to 
sludge digestion and to the reduction of scum forma- 
tion on settling tanks and of odors. They further point 
out that the B.O.D. of incompletely oxidized effluents 
and of chemically treated sewage can be further reduced 
by the use of activated carbon. Garner and Lovett of 
the West Riding of Yorkshire Rivers Board are ay. 
thorities for the statement that activated carbon raises 
the pH value of sewage, reduces the efficiency of chlorine 
as a disinfecting agent and aids materially in sludge 
digestion but does not assist the flocculation of sys- 
pended solids. From Baltimore, Md., comes a report 
(results to be published) which show a speeding up of 
digestion, and the production of gas with greater heat 
value due to the higher methane content. 


[The paper in question by Messrs. Keefer and Kratz 
has since the preparation of this review appeared in our 
February issue—Ed. | 


Trickling Filtration 


Among the final treatment processes, defined as ca- 
pable of yielding stable effluents, the trickling filter 
process continues to hold a large numerical advantage 
over other biological processes. 

Trickling filter plants, serving communities having 
populations of 2,500 or over, outnumber activated sludge 
plants about four-and-one-half to one. 

The activated sludge process, and more recently chem- 
ical treatment, have for some time past held the spot 
light as far as technical discussions are concerned. This 
has become true in spite of the important inherent ad- 
vantages which the trickling filter possesses. Perhaps 
one reason for this situation lies in the fact that the 
design, construction and operation of trickling filters 
are all relatively simple matters, or have been so re- 
garded. It is generally conceded, and increasingly ap- 
preciated, that this type of treatment will stand more 
shock due to overloading, caused by trade wastes, stale 
sewage and the like, and will produce more uniform 
effluents with less attention than any of the other com- 
plete treatment processes. Its greatest practical handi- 
caps, in comparison with the activated sludge process, 
have been its liability to odors, its relatively large area 
requirements, and its usually high construction or in- 
vestment cost per unit of capacity. It should be added, 
however, that this applies in so far as such capacity 
has been rated up to the present time. Nevertheless, 
even with this low rated capacity the total annual costs 
of the process have been generally lower than those of 
the activated sludge process—and, for the smaller plants, 
materially lower. 

An intense new interest has been aroused in the trick- 
ling filter through recent investigations which show that 
with proper care and manipulation this process can 
handle loadings several times as great as those which 
were thought to be possible until now. The new evi- 
dence suggests that the required area or volume may 
be but a fraction of accepted design values in the past 
and, therefore, that the installation cost can be mate- 
rially reduced. If this be true, trickling filter plants 
ought to become cheaper to construct and considerably 
cheaper to operate than any other type of final proc- 
ess. When the loadings are extremely heavy and ef- 
fiuents of high quality are essential, double filtration 





















may be necessary. With high filtration rates, which 
seem to induce colloider action or biological flocculation 
to a much greater degree than do low rates, secondary 
settling becomes a materially more important step in 
the process. Here, too, a straining type filter may be 
termed to be particularly advantageous. 

In October, 1931, the late J. A. Childs and G. J. 
Schroepfer presented a paper at the St. Paul meeting 
of the American Society of Civil Engineers in which 
the available data from 15 trickling filter plants in 7 
states were critically reviewed. While these data were 
somewhat ragged, the results were sufficiently consistent 
to be fairly convincing. The figures seemed to warrant 
the conclusion that the percentage of reduction of 
B.O.D. of the sewage applied to any given filter is 
not substantially affected either by the strength of that 
sewage or its rate of application up to the limits repre- 
sented by the data. Since, however, Ohio studies of 
filter performance, and tolerances to loadings, have 
shown the limitations to continuous loadings but the 
remarkable capacity of trickling filters for super-load- 
ings for periods of days or even weeks at a time. 
High Rate Filtration 

For upwards of ten years Levine and his associates 
at Ames, Iowa, have conducted studies of the trickling 
filter process. In the more recent past they have ex- 
perimented with creamery and packing house wastes as 
well as with domestic sewage, with various types’ of 
filter media including specially devised ceramic shapes, 
with various dosing cycles, and with filters arranged to 
demonstrate the effect of bottom ventilation. Their 
findings are too comprehensive to be recited in any de- 
tail here. But it is perhaps of particular interest to 
note their findings with very high rate applications of 
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domestic sewage having an average B.O.D. value of 226 
p-p.m. Their filter constructed of 1l-inch Raschig 
ceramic rings in 6-feet depth, when dosed at the rate of 
16 million gallons per acre per day, effected a B.O.D. 
removal of 89.6 per cent, provided the filter discharges 
received efficient settling for one hour. Under similar 
conditions l-inch to 3-inch crushed granite rock effected 
a removal of but 78.6 per cent. At application rates 
of 2 M.G./acre/day the B.O.D. removal per acre foot 
by filtration alone, with all types of filter material, was 
found to lie between 350 and 420 Ibs. per day. At rates 
of 16 M.G./acre/day the removal increased to between 
2,180 and 2,560 Ibs. per day. With the advantage of 1 
hour’s settling of the filter discharge in Imhoff cones 
the B.O.D. removal per acre foot per day rose from 
450 to 3,950 lbs. with granite rock of the size above 
stated and from 469 to 4,500 Ibs. with l-inch Raschig 
rings, when the rate of application was increased from 
2 to 16 million gallons per acre per day. 


Since June, 1934, Halvorson and his colleagues at the 
University of Minnesota; since September, 1935, Mohl- 
man at Chicago; and Jenks during the past two or 
more years in California, have conducted experiments 
on high rate trickling filtration. Halvorson and Mohl- 
man have also investigated the effect of recirculation 
of a portion of the effluent. With the Chicago sewage 
Mohlman could find little advantage from recirculation. 
Jenks’ experiments have included both single and double 
stage filtration with preliminary settling, intermediate 
and final storage and settling, and high ratios of return 
effluent to the raw sewage treated. All of these ex- 
periments clearly demonstrate an increased rate of 
B.O.D. reduction per acre foot of material as the rates 
of application are increased to the filter beds. 














Cleveland’s Southerly Plant. Unique Clustered Sludge Digesters (Left); Imhoff Tanks (Center); Sprinkling Filters (Right). 
Betterments Include Bio-Flocculation, Involving Tapered Aeration, Ahead of the Filters. In the Digesters Sludge Pumped from the 
New Easterly Activated Sludge Plant Will Be Digested. 
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Jenks reports that at Salinas single stage filtration 
of settled sewage having a B.O.D. value of approxi- 
mately 100 p.p.m. gave a reduction of about 77 per cent 
(860 Ibs. of B.O.D. per acre foot of filter materia!) 
when the net rate of application of sewage was 4 mil- 
lion gallons per acre per day. Settled sewage having a 
B.O.D. value of about 116 p.p.m., when applied at the 
rate of 24 million gallons per acre per day, yielded an 
effluent having a B.O.D. value of 32 p.pm. The re- 
moval was 72 per cent, representing 5,600 !bs. per day 
per acre foot of material as compared to 860 Ibs. at 
the lower application rate. 

Reviewing eight months of operation of the experi- 
mental high rate trickling filter at Chicago, data reported 
by Mohlman show that this filter, 8 feet in depth, oper- 
ated at a rate of about 20 million gallons per acre per 
day. Although treating a comparatively weak Imhoff 
tank settled sewage, it yielded an effluent whose B.O.D. 
value ranged from 13 to 44 p.p.m. and in which the sus- 
pended solids ranged from 20 to 36 p.p.m. after one 
hour’s secondary settling. The average B.O.D. removal 
effected by this filter during the period in question was 
3,600 Ibs. per acre foot per day. Moh!man calls atten- 
tion to the fact that high rate trickling filters operate as 
biological flocculators in marked degree and improved 
final settling would admittedly have yielded superior 
results to those obtained at Chicago. 

The predominant practice in Great Britain and on 
the Continent is to employ mechanical distributors for 
the application of sewage to trickling filters. These are 
of both the rotary and the reciprocating type. The use 
of these types of distributors is extending rapidly in 
America. With the high rates of filtration now under 
investigation it is mandatory that the dosing cycles be 
very short. This fact implies extreme care in the selec- 
tion of type and in the design and functioning of dosing 
equipment. 

The control of filter flies has been a serious problem 
at some trickling filter plants. Experience has shown 
that reasonable control may be effected by flooding. 
High rate dosing gives promise of eliminating, or at any 
rate reducing fly nuisance. 

The use of chlorine to overcome ponding of trickling 
filters is perhaps too well known to require more than 
this reference to its application for the purpose. 


Activated Sludge 


Thanks to the truly immense amount of basic labora- 
tory research conducted during the past few years and 
to the great fund of practical operating experience 
which has accumulated, the activated s!udge process has 
gradually become better understood and the practice 
correspondingly improved. Less is heard, for instance, 
in regard to sludge bulking troubles, probably because 
some sort of control by empirical methods if not by 
highly scientific formulas is now generally possible. 

Nordell in 1917 pointed out that activated sludge 
“absorbs oxygen from the water just as rapidly when 
there are only a few parts per million in solution as it 
does when the water is almost saturated.” He further 
stated “that the oxygen is absorbed three times as rap- 
idly when the tank is first filled as it does 90 minutes 
later and four times as fast as it does 3 hours later. 
This would make it appear that the first tanks in a con- 
tinuous flow series might well receive a greater propor- 
tion of air.” He and others have found that the rate 
of oxygen absorption by a sludge and the rate of its 
purification are in almost direct proportion to its con- 
centration in the aerating mixture. 
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The Take-Off Trough Arrangement in Columbus’ Final Settlers. 
(The Camera Was at the Inlet End of the Tanks.) 


Tapered aeration has become an accomplished fact. 
The short-period aeration tanks at the Southerly Works 
at Cleveland have been particularly designed to recognize 
the decreasing need of oxygen as the sewage progresses 
through the tanks. 

In spiral flow design, which has been generally 
adopted for the larger installations, air is employed to 
satisfy the biological requirements and to maintain a 
velocity of movement of the sewage such that no pu- 
trescible solids will settle. The volume of air utilized 
for the first named function is small; that for the sec- 
ond relatively very large. The production of com- 
pressed air can never be made a highly efficient mechani- 
cal process. It would therefore appear to be a funda- 
nentally more rational procedure to supply the air re- 
auired for biological purposes by aeration, and directly 
through mechanisms to supply the energy to maintain 
the necessary travel velocity. This is being done with 
apparent economy in the Imhoff paddle and air diffu- 
sion combination method, first employed at Essen-Rel- 
linghausen and since at several American plants. 

Mechanisms, alone, are being depended upon in many 
of the smaller activated sludge plants and in some ot 
fairly large size, notably in England. A variety of 
equipment has become commercially available. Among 
these are to be found the Simplex aerator, the Haworth 
Sheffield paddle, the Hartley Spiro-flow aerator, the 
Kessener (Holland) surface brush aerator; and, the 
American Well Works, Chicago Pump Company’s, Dorr 
Company’s, and Link-Belt aerators. It appears that all 
of these can perform the service for which they are 
intended, the important element to consider being the 


power demand per unit of purification accomplished. 


It has always been a problem to secure rapid and 
efficient clarification of activated sludge by secondary 
settling. Various efforts have been made to increase 
the specific gravity of the suspended particles and thus 
speed up and improve the efficiency of the clarification 
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process. The beneficial effects of red clay added to the 
Charlotte, N. C., sewage was some time ago demon- 
strated by McConnell. Recently Whitehead and 
O’Shaughnessy at Birmingham, England, have shown 
that red marl, added in the amount of 25 per cent of 
the weight of dry solids in ordinary activated sludge, 
will greatly improve its settleability producing a remark- 
ably brilliant effluent and yielding a sludge which set- 
tles rapidly to a dense and well compacted mass. The 
clarifying power was still further improved by adding a 
like amount of calcium carbonate. They conclude that 
the gelatinous mass of an activated sludge floc serves 
as a web or net capable of arresting fine particles float- 
ing in sewage. If the particles are organic the bacteria 
will feed upon them but if they are inorganic in char- 
acter the bacteria will grow upon them and thus pro- 
duce a heavier floc. [This reasoning would indicate a 
probable value of such material as powdered carbon, 
which has an enormous surface area and high adsorp- 
tion value. | 

Nolte, Meyer and Fromke have announced that if 
phosphate-ammonium-carbonate be added to activated 
sludge, then such substances as milk and starch wastes, 
acetic and lactic acid, etc., are completely decomposed 
and it becomes possible to grow a specific culture in the 
activated sludge capable of breaking down various or- 
ganic constituents of waste waters. 

At Indianapolis Calvert has demonstrated that plain 
aeration (bio-aeration—without s!udge return) has con- 
tinued to remove a greater weight of B.O.D. from the 
complete sewage contribution than was possible with the 
activated sludge process under imposed conditions, 
wherein bypassing of some of the settled sewage was 
imperative to maintain satisfactory acceptable activated 
sludge performance. 


Intermittent Sand Filtration 


In glacial drift regions and wherever suitable porous 
deposits are to be found, the final treatment of sewage 
by intermittent sand filtration is distinctly worthy of 
most careful consideration for institutions and smaller 
isolated communities. Such effluents are normally stable 
and require no further clarification. They are readily 
amenable to disinfection by chlorine compounds with 
comparatively small dosages. Effectively settled domes- 
tic sewage may be treated on well prepared and prop- 
erly maintained beds at a rate as high as 200,000 gal- 
lons per acre. It appears that, all things considered, the 











A Little Gem in Its Setting in the Bend of the River. 
A Splendid Example of What Beautification Does for Sewage 


Every Sewerage “Salesman” 
W orth 


Works as Well as Water Works. 
Should Find This Picture of Geneva’s (Ill.) Plant 
Possessing. 
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best results are to be had with repeated dosing on one 
or two beds, throughout a 24-hour period, rather than 
allowing two long periods of rest between applications. 
Rapid Mechanical Filtration 

As an adjunct to plain and coagulated subsidence and 
occasionally also of the activated sludge process and of 
trickling filtration, rapid filters (strainers) are finding 
a field of application. They are capable of serving a 
dual purpose. This purpose is partly esthetic as related 
tc improved appearance and partly physical and bio- 
chemical in that suspended solids and B.O.D. are thereby 
further reduced. Specifically, such filters are capable 
of removing pin-point floc resulting from chemical 
treatment and the residual floc in effluents of secondary 
settling tanks of activated sludge and trickling filter 
plants. Thus, it is, that their presence assures a more 
uniformly satisfactory and consistent effluent. They 
may be applied to raw sewage in some cases in lieu of 
some other sort of pre-treatment; also to plain settled 
sewage to effect some further improvement, continuously 
or ad-interim with chemical treatment. In any case 
their use adds flexibility to the percentage performances 
of plants under the circumstances just enumerated. It 
seems likely, also, that their use will bring greater oper- 
ating economy to the activated sludge process in air 
savings without too much consideration being given to 
bulking phenomena. Economy to chemical precipitation 
in the reduction of chemicals requisite for most efficient 
clarification. Economy to sprinkling filters, wherein 
high rate application of sewage is involved. 

Although filters of sand and crushed anthracite have 
been suggested, it appears that but few, involving rapid 
water filter design and operation, have been employed 
in sewage treatment. However, for use with shallow 
sand or anthracite filters the Blaisdell type filter wash- 
ing device is applicable, as has been suggested by 
Streander and others. 

It is believed that the only straining type gravity fil- 
ter, yet made commercially available for the purposes 
above described, is Filtration Equipment Corporation’s 
Laughlin Magnetite Filter which is now being accorded 
a deserved acceptance. Originally this equipment was 
devised for upward filtration only and was made a 
structural part of circular settling basins operating with 
or without chemical coagulation. It was first intro- 
duced into the Dearborn plant and since further studied 
and improved. Within the past year independent down- 
ward flow units have been developed which bid fair to 
find a considerable field of usefulness both in sewage 
and industrial waste treatment. The earlier upward 
type of filtration has been installed also at Goshen, Ind. ; 
Perth Amboy, N. J., and elsewhere. The independent 
downward type is involved in the design of the Cleve- 
land (Southerly Works), Denver and the Minneapolis- 
St. Paul Sanitary District plants, under construction. 

The operation rates of all types of rapid filters sug- 
gested for application to sewage treatment are about the 
same as those of standard rapid sand water filters, except 
that for periods of short duration higher rates appear 
practical. 

The anthracite mat or blanket proposed to be used on 
Riensch-Wurl screens at Niagara Falls is a novel idea, 
apparently intended to approximate the effect of rapid 
filters when such effect is desired. The practical opera- 
tion of these screens with their imposed mats of com- 
bustible material, some of which is scraped off with the 
solids to be incinerated, will be watched with interest. 
Sludge 


For many years the matter of sludge treatment and 
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disposal has been under investigation and observation. 
Even so, the very considerable amount of attention 
which it has received has probably not been as much as 
merited. Next in importance to the innocuous disposal 
of treatment plant effluents is assuredly the inoffensive 
and sanitary disposal of the solid material removed by 
the treatment process. Progress has been continuous 
in all phases of sludge treatment and disposal. In gen- 
eral, also, the rate of advance has been reasonably sat- 
isfactory. The ordinary methods of concentration, di- 
gestion, dewatering, grinding and disposal as fill or fer- 
tilizer have been abundantly exploited and are well 
known to those who can claim any real acquaintance- 
ship with this field. The economics of sludge treatment 
and disposal have been comprehensively covered in a 
valuable way by Anthony J. Fischer in the March, 1936, 
issues of Sewage Works Journal and WaTER Works 
& SEWERAGE. His contribution, presented before the 
New York State Sewage Works Ass’n in January, 1936, 
represents an intensive and worthy study of the sub- 
ject, and is perhaps the first single paper in which the 
major factors in the problem have been simultaneously 
reviewed from the cost standpoint.* 


Digestion—Dewatering—Incineration 


Taken by and large the digestion of sewage sludges 
represents the most important phase of sludge disposal, 
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of thermophilic (130° F.) digestion followed by one of 
mesophilic (80°-84° F.) digestion. In his experiments 
digestion time was reduced to 12 days and 75 per cent 
of the total gas volume was found to be produced in 
the second or mesophilic stage. His observations led 
him to conclude that a combination of thermophilic and 
mesophilic digestion effects a greater destruction of or- 
ganic matter than does mesophilic digestion alone. He 
advocates the use of adequate stirring equipment and 
inoculation of the added sludge with ripe sludge; also 
the pre-heating and concentration of the fresh sludge. 


To Stir or Not to Stir 


The matter of stirring or circulating sludges in single 
stage digestion tanks remains a moot question. There 
are those whose experience leads them to believe that 
stirring is unnecessary if not actually. disadvantageous; 
there are others who believe that practically continuous 
stirring is economical and otherwise of advantage: and 
there are still others who feel that occasional stirring 
only, mainly when fresh solids are being added, repre- 
sents the best procedure. 

It has recently been announced in Germany that stir- 
ring in sludge digestion is disadvantageous until methane 
producing bacteria have been developed and that there- 
after stirring should be employed only to insure com- 
plete mixing of the added fresh sludge with the contents 


Which Will Win? 




















Two Plants Treating Wastes from Neighbor Milk Products Plants. (1 and 2) Holding Tank and High Rate Trickling Filter in 
Indiana; (3 and 4) Aero-Chemical Precipitation Plant Just Across the Line in Ohio. 


because it is more extensively utilized than any other 
procedure. However, fresh sludges, resulting from 
both plain and coagulated settling, and activated sludge 
may be dewatered effectively by conditioning and vac- 
uum filtration, by drying on beds, open and glass cov- 
ered; and perhaps, though the evidence is less clear on 
this point, by centrifuging. Mechanically dewatered 
sludges are now being incinerated in several cases or 
being further dried for fertilizer production. For de- 
termining the extent to which digestion is being utilized 
in the treatment and disposal of sewage sludge in gen- 
eral, particularly of activated sludge, reliable statistics 
seem to be lacking. 

Basically correct in principle, stage-digestion is stead- 
ily gaining in popularity. In most cases two stages are 
being adopted in preference to more, although excellent 
results in a remarkably short digestion period have been 
reported by Rawn from 4-stage digestion at the acti- 
vated sludge plant of the Los Angeles County Sanita- 
tion Districts. The quality of gas produced in the first 
stage is practically that of gas taken from the fourth 
stage. 

Recent semi-plant scale experiments on two-stage di- 
gestion by Cleary have suggested that there are certain 
advantages incident upon employing a primary period 





*[Note—For his contribution, Mr. Fischer was voted the Ken- 
neth Allen Memorial Award for 1936 by the New York State Sew- 
age Works Association.—Ed.] 
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of the tank. Experiments carried out at Manchester, 
England, indicate that no marked advantage is gained 
by continuous circulation of digesting sludge in tanks 
operated at 77°-86° F. as compared with circulation for 
about 30 minutes daily immediately following the addi- 
tion of fresh sludge. These studies suggest, further- 
more, that the continuous withdrawal of sludge has no 
advantages over bulk daily withdrawals. 

Walraven states that foaming in digestion tanks, 
newly placed in service, can be largely prevented if 
they are partially filled with actively digesting sludge 
and if fresh solids are added at a rate not exceeding 
10 per cent of the solids in the tank. In any event 
fresh material should be added sparingly at the outset. 

The effect of activated carbon in sludge digestion has 
already been referred to. Briefly stated, it has been re- 
ported that activated carbon may improve sludge diges- 
tion by increasing the temperature and gas production, 
by reducing the amount of carbon dioxide in the gas, 
by reducing or eliminating the odors of freshly drawn 
siudge. 

Elutriation 

Genter, Keefer and others have demonstrated the ef- 
fect and value of elutriating digested sludge (washing 
and decantation) in preparation for dewatering by vac- 
uum filtration. They have shown that digested sludges 
contain large amounts of amino-ammonia nitrogen and 

















that the amount of coagulant (ferric salts) required for 
conditioning is closely proportional thereto. It appears 
that dosages of ferric chloride may be materially low- 
ered through the elutriation process of washing inhibit- 
ing compounds out of the sludge, regardless of what 
these buffering materials may be. It is only very re- 
cently that elutriation, as a process in sludge prepara- 
tion, has moved from the laboratory to the operating 
plant stage. The process has been incorporated in the 
treatment plant plans of Baltimore (Back River and 
Patapsco Works), Atlanta, Greensboro, Hartford, Los 
Angeles, San Francisco, Washington and Winnipeg, and 
is being seriously contemplated at Columbus, Coney 
Island and Detroit. 

Sludge Concentration by Heat 

A limited number of laboratory experiments lately 
performed by Gregory at Palo Alto have indicated that 
the heating of plain settled raw domestic sewage sludges 
to temperatures of from 85 to 105° F. greatly assists 
their concentration. The raw sludges used in the ex- 
periments contained from 92.6 to 93.6 per cent moisture 
and from 69.4 to 74.5 per cent volatile solids. After 
heating for 3 hours at 86° F. the volume of substrate 
water constituted from 30.5 to 38.0 per cent of the orig- 
inal! sludge volume. After 3 hours at 104° F. these 
values ranged between 40.0 and 43.0 per cent. The fig- 
ures above given are to be compared with 10.5 to 15.5 
per cent observed with unheated sludges. The water 
which separated from the heated sludges was much 
clearer than that from the unheated sludges. In all 
cases there was a sharp line of demarcation between the 
substrate water and the concentrated sludge in the heated 
samples. After three hours of heated storage the 
sludges began to bulk to an extent which tended to 
offset the value of heating. 

Experimental experience with the Porteous Process 
in England indicates that if plain settled raw sludge is 
heated under pressure to a high temperature it can sub- 
sequently be dewatered by filter presses without chemi- 
cal conditioning in from 4 to 6 per cent of the time re- 
quired for dewatering unheated sludges. The separated 
liquor is reputed to be odorous and to have a brownish- 
yellow color. The resplting filter cake is said to be hard, 
to have no unpleasant odor, but to be suitable for use as 
fuel or fertilizer. It is of interest to note that a sepa- 
ration of liquid and solids takes place during heating to 
such extent that two-thirds of the original sludge volume 
may be withdrawn as a liquor. 

The development and use of centrifuges for the de- 
watering of sewage sludges is progressing slowly in 
Canada and in the United States, and abroad. UIlti- 
mately a.comparatively high degree of success with this 
type of equipment may be achieved. 

Hussey, Row and Allison at the Virginia Engineering 
Experiment Station have made some interesting obser- 
vations of excess gas production ascribable to waste 
paper added to sewage sludge undergoing digestion. 
They found that 5.2 cubic feet of methane gas were pro- 
duced per pound of paper added. The results of these 
experiments suggest that waste paper pulp added to 
sewage to improve flocculation or filtration should prove 
of subsequent value in terms of an additional available 
gas supply. 

Sludge Gas to Power 

In 1921 a 32 b.h.p. experimental gas engine was in- 
stalled at Birmingham (England) to test the utility of 
digester gas for power generation. This experiment 
seems to have been antedated in Bombay where James 
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This Multiple “Hearth Furnace at Dearborn Established the 
Possibilities of Sludge Incineration Jor Moderate Sized Plants. 


is reported to have operated a gas engine on digester gas 
in 1907. The Birmingham tests were so successful that 
in 1926 a permanent installation was made of a 150 
b.h.p. gas engine. Two other and larger units have 
since been added, one in 1929 and one in 1930. The 
three gas engines have a total! capacity of 950 b.h.p. 
forming perhaps the largest operating power plant of 
its kind in the world. The practical and economic value 
of gas utilization for mechanical power purposes has 
been demonstrated under American conditions by Wal- 
raven, Piatt, Rawn, and others. Power production is 
now becoming an increasingly common undertaking at 
numerous treatment plants where sludge digestion is 
carried on. One engine manufacturer has alone made 
24 recent installations and there are easily triple this 
number now in service, with many others contemplated. 
America’s largest operating installation of three 300 
H.P. units is at Coney Island and Washington is install- 
ing a 1,000 H.P. unit. Springfield, Ill.; Durham, Peoria 
and Los Angeles County continue to secure well-paying 
returns on earlier installations of gas engines. 

The value of various types of sewage sludge for fer- 
tilizer purposes is being demonstrated. As a by-product 
sand bed dried sludges are being sold apparently at a 
profit. De Turk states, however, that the fertilizer value 
of activated sludge is barely sufficient to permit convert- 
ing it to a dry fertilizer; but the cost of processing may 
in some cases be sufficiently low to permit of a slight 
profit to the producer. 


Incineration 

The successful incineration of moist sludge cake direct 
from vacuum filters in the multiple hearth type Nichols- 
Herreshoff furnace at Dearborn, Mich., at costs below 
original estimates and guarantees of the manufacturer, 
has been responsible for the growing interest in this 
method of destruction (thereby, complete disposal) of 
sludges. Large scale carefully checked experimentation 
by the Chicago Sanitary District with Combustion Engi- 
neering equipment led to the decision to adopt sludge 
incineration as Chicago’s method of disposal, in prefer- 
ence to fertilizer production. As a result of these two 
developments several plants have had incorporated in 
their design sludge incineration. Milwaukee having 
earlier adopted the practice of incineration of centri- 
fuged coarse and fine screenings and grit, and Los An- 
geles and Westchester County the incineration of par- 
tially dewatered (squeezed) fine screenings, a trend to- 
ward combination incineration of garbage and sewage 
solids has also been noted in several instances. For 
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sludge incineration alone 15 or moré sewage plants are 
being equipped with incinerators especially adapted to 
sludge burning without odor nuisance. 

In this connection the new and successful power pro- 
ducing garbage incinerator adjoining the Providence, 
R. I., activated sludge plant, and which supplies more 
than the power required to operate pump-station and 
treatment plant, is worthy of note and attention as a 
unique and practical and economic combination in wastes 
disposal management and operation. New York City 
has also recently completed the first of its garbage- 
rubbish incinerators, designed and operated to produce 
power on a paying basis—more particularly as a dem- 
onstration which has procured a reduction in rates 
charged the city by the power interests to a figure ap- 
proximating that of production by the municipally oper- 
ated destruction plant. 


High Temperature Odor Destruction 


It has long been recognized that odors of organic 
origin can be destroyed by exposure to high tempera- 
tures; i.e., in the neighborhood of 1200° F. Such tem- 
peratures are sought, for example, in connection with 
incineration. 


The exhaust gases from the rotary-kiln-type drier 
producing fertilizer from activated sludge at Pasadena 
have been of a nature difficult to deodorize except at 
continuously high temperatures not substantially lower 
than the value above stated. For several years, these 
gases, amounting to about 15,000 cubic feet per minute, 
were deodorized with partial success by passage through 
a specially designed gas-fired furnace. The cost of 
maintaining a completely successful odor destroying tem- 
perature was found to be almost prohibitive. As ac- 
tually operated, the annual cost of fuel for deodorization 
has been $6,654 to $7,200, while the cost of fuel for 
drying the sludge was $7,360 to $7,404. It will be seen 
that the fuel costs for odor destruction approximated 
those for drying, yet without entire freedom from com- 
plaints. 

In November, 1935, a Royster-Cottrell stove type of 
deodorizer was placed in service and has been in con- 
tinuous operation since that time. From the beginning 
it has proved a practically complete success from both 
the standpoint of odor destruction and that of cost. The 
cost of the installation, including considerable prelimi- 
nary experimentation expense, was less than $20,000. 
It could be duplicated for perhaps $16,500, including 
the preliminary spray washing towers provided to re- 
move a large volume of dust discharged in the drier 
exhaust gases. The net saving in operating costs due 
te the new installation, has been found to be $4,800 per 
year, an amount sufficient to amortize the cost of the 
installation in about 4 years. On top of this, odor de- 
struction is essentially complete. 


Stream Pollution Control 

Very remarkable results in river Conservation work 
have been achieved under the direction of conservancy 
boards, variously titled, in England and Germany. It 
is heartening to view their accomplishments in pollu- 
tional contro! and it is hoped that similar boards may 
be appointed with equa! wisdom and that equally effec- 
tive measures may be invoked for the control of pollu- 
tion of streams in the United States. 


During the past three or four years the whole problem 
of our National water resources including the conserva- 
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tion of streams has received the consideration of the 
recently created National Resources Board. A Special 
Advisory Committee on Water Pollution has made an 
investigation and report to the Water Planning Com- 
mittee of that Board. 


It is encouraging to observe that some cooperation be- 
tween the states is being brought about for the purpose 
of accomplishing certain conservancy programs. For 
example, the three states; New York, New Jersey and 
Connecticut, have entered into a compact for the con- 
trol of the pollution of shore waters. A compact for 
the cleansing of streams in the Ohio Basin, which js 
now in process of formulation, will be watched with 
keen interest in view of its great significance if proven 
workable on so large a drainage basin. 


The treatment of sewage of communities along the 
north shore of New Jersey has effected a notable im- 
provement in the character of the coastal waters. An 
excellent study of the water conditions between Long 
3ranch and Point Pleasant, New Jersey, reported by 
the New Jersey State Department of Health, has re- 
vealed the true effectiveness of primary treatment and 
chlorination for the attainments desired. 


Cole and Warrick of the Wisconsin State Board of 
Health have recently made some important contribu- 
tions to the available knowledge concerning the oxygen 
requirements of fish life and the effects of pulp and 
paper mill wastes on fish. 


Degrees of Sewage Treatment Requisite 


The extent to which sewage should be treated in or- 
der adequately to protect a given stream against exces- 
sive pollution has not in the past been a readily deter- 
minable matter. Local conditions, primarily as related 
to the available volume of dilution water at critical 
stages or times, and the use to which that water is to 
be put, must of course determine the character of any 
effluent and that in turn the type and extent of treat- 
ment. 


Thanks to the excellent research work carried on for 
many years at the Stream Pollution Investigations Lab- 
oratory of the United States Public Health Service at 
Cincinnati, at the laboratories of the Sanitary District 
of Chicago, and at other laboratories, and to the pains- 
taking observations of stream loadings and resultant 
conditions at many places, the various factors are today 
fairly well known and the problem has become solvable. 

Such solutions based on economic as well as technical 
analyses have recently been carefully worked out at sev- 
eral places in the United States including, for examole, 
Chicago, Minneapolis-St. Paul, Columbus, New York 
City, San Francisco, Racine, Denver, Buffalo, Wash- 
ington, D. C., and Detroit. 


Obviously, in the interests of economy, provided the 
esthetic essentials are preserved, the self-purifying ca- 
pacity of any receiving stream or other body of water 
and controlled dilution, where feasible, should be capi- 
talized to the fullest rational extent, allowing a reason- 
abe factor of safety. This has been done in a very 
striking way under the Ruhrverband and Emschergenos- 
senschaft in Germany, the West Riding of ' Yorkshire 
Rivers Board and the Thames Conservancy Boards in 
Fngland. It is beginning to be done in America 
(notably at Denver and St. Paul-Minneapolis) and will 
be done more effectively in the future if river conserv- 
ancy systems can be developed as is proposed for the 
Potomac drainage basin. 
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AT EMPORIA, KANSAS 


By S. F. KUNZ 


Chemist, Water Department, 
Emporia, Kansas 


Emporia, Kansas, has been coagulating Neosho 

River water with ferric chloride instead of alum. 
The change was made after a laboratory study of the 
relative effectiveness of several commercial coagulants, 
including filter alum, copperas, chlorinated copperas, 
ferric chloride and sodium aluminate. It is thought that 
the indicated economy and operation improvements are 
of sufficient current interest to warrant this presenta- 
tion. 

The experimental work which !ed to the change to 
ferric chloride was inspired by frequently recurring 
periods of turbidities in the Neosho River water of such 
marked resistance to coagulation that excessive doses of 
alum were required to obtain satisfactory flocculation. 
These turbidities were very finely divided, being appar- 
ently of unusual dispersion stability. During these 
periods no doses of alum would produce an entirely 
satisfactory floc from the standpoint of sharpness of 
particle outline and clarity of settled waters. This re- 
sulted in the filters being called upon to handle an un- 
usual quantity of poorly flocculated suspended matter in 
the applied water, with resulting shortened filter runs 
and a trouble making, persistent, objectionable taste 
common to insufficiently coagulated waters. Also noted, 
was an increased chlorine demand of the filtered water. 


Simp April, 1935, the municipal water plant of 


During these periods of maintenance of phenolphtha- 
lein alkalinity in the coagulation chamber and the sub- 
stitution of copperas (ferrous sulphate) for alum af- 
forded a measure of relief, but it was not always ap- 
plicable, neither was it entirely satisfactory when ap- 
plicable, since its complete precipitation required a nar- 
row pH zone manipulation if residual iron in the effluent 
was to be avoided. It was for this reason that we did 
not consider the substitution of copperas (ferrous sul- 
phate) for aluma satisfactory solution of our problem. 


Preliminary Laboratory Work 


Details of the laboratory work are obviously of sec- 
ondary importance to the operating data and, therefore, 
ir. the interest of brevity they are not recorded in this 
discussion. The behavior of the aluminum containing 
coagulants was found to be satisfactory except when 
these “silky” turbidities were present. Sodium alum- 
inate, used in conjunction with alum, offered a measure 
of relief but the improvement was not sufficient to war- 
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A View Across the Clear Water Reservoir and Settling Basins— 
Emporia 


rant a plant scale experiment. Chlorinated copperas 
(i.e. ferrous sulphate to which has been added a quan- 
tity of chlorine sufficient to complete the reaction— 
6FeSO,7H,O + 3Cl,>2FeCl, + 2Fe,(SO,), + 
42H,O) and ferric chloride were so unbelievably effec- 
tive that a study was made as to the feasibility of using 
them. 


The rapidity of floc formation with ferric chloride and 
the lack of sufficient chlorinator capacity to feed the 
additional chlorine required to produce chlorinated cop- 
peras, caused us to decide in favor of using crystal 
ferric chloride. Later we found that a substantial sav- 
ing on freight charges could be obtained by purchasing 
it in the completely anhydrous form. 


Comparative Results With Alum and Ferric Chloride 


The change of coagulants has in general resulted in 
improved operation, decreased costs and a quite pleasing 
lessening of the heretofore worries during the unusually 
turbid periods of the Neosho. We have used less wash 
water, enjoyed a lower chemical treatment cost per mil- 
lion gallons and have, we believe, given our peopl? an 
improved quality of water by using a ferric coagulant 
to replace alum. 


In support of these conclusions that part of the oper- 
ating data pertinent to this discussion for 1933, 1934, 
1935, and the first two months of 1936 are shown 
in Table 1. It is interesting to note that the wash water 
consumption has dropped from 2.2 per cent in 1933 
and 2.3 per cent in 1934 to 1.9 per cent in 1935 and 1.3 


TABLE No. 1—GENERAL OPERATING DATA JANUARY, 1933, TO FEBRUARY, 1936, INCLUSIVE 


Water % Hydrated Lime —— Alum—— 
; Produced Wash Avg. Avg. 
Year (M.G.) Water Pounds p.p.m. Pounds p.p..m. 
ee 688.3 2.2 * 165,580 29 143.780 25 
1 re 654.0 2.3 149,170 22 118,590 22 
eee 691.5 1.9 *281,390 49 54,375 **9.4 
Jan., 1936. 63.9 1.3 56.250 106 0 ba 
Feb., 1936. 74.2 1.2 127,850 200 0 





Turbidity Bicarb. Bicarb. Total 

Ferric Chloride of Raw Hardness’ p.p.m. Chemical 
Avg Water (Raw) as (Tap) as Cost 

Pounds p.p.m. (p.p.m.) CaCO3 CaCO3 per M.G. 
0 0 237 177 177 $7.01 
0 0 249 150 150 $7.34 
47,260 **8.2 361 167 124 $9.86 
% 3,600 7.7 70 212 157 $9.15 
" 4442 7.0 12 283 105 $14.50 


*Includes lime increases due to intentional greater degree of softening. 
** Averaged for entire year although both chemicals not concurrently used. 
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Aeration Unit and Primary Mixing Tank in Foreground 


per cent and 1.2 per cent in January and February, 1936, 
respectively. The lowest wash water recorded during 
the last eleven years of alum use was 2.2 per cent in 
1932 and 1933, the maximum for the eleven years being 
4.0 per cent in 1928 and the average 2.8 per cent. 

In order to effectively precipitate the finely divided 
calcium carbonate present in the water applied to the 
filters we have adopted a split application of coagulants, 
whereby a small dose of coagulant is applied to the 
effluent of the settling basins. In Table 2 is shown a de- 
tailed fourteen months’ study of the relative coagulation 
efficiency of alum and ferric chloride in both stages of 
coagulation. 

It is interesting to note that in addition to coagulation 
improvement the use of ferric chloride resulted in an 
average coagulation saving of $1.42 per million gallons 
treated during the first twelve months of ferric chloride 
use. 


Application of the Ferric Chloride 

The primary mixing basin is equipped with over and 
under baffles and retains the water for forty minutes 
during normal plant flows. The softening lime applica- 
tion is made at the inlet end of this basin and the pri- 
mary dose of ferric chloride to the effluent. The water 
is then conveyed to the settling basin through an open 
flume 300 ft. long. An improvised mix for the primary 
dose of coagulant was obtained by inserting six inch 
boards spaced ten feet apart in this flume, effecting 
therein a vigorous two minute mixing period. (This 
is usually sufficient to form the ferric floc but we plan 


TABLE 2—COAGULATION DATA, 14 MONTHS, 
BEGINNING JANUARY, 1935 


Secordary 
Month Primary Coagulant Coagulant 
Oo S . :  Seee 30 p.p.m. alum 8 p.p.m. alum 
J See 26 p.p.m. alum 6 p.p.m. alum 
Oo 22 p.p.m. alum 5 p.p.m. alum 
Apr., 1935..:...... * 7 p.p.m. alum 7 p.p.m. alum 
BESY, -1959% 26. noes Experimenting—Data not included because 
not representative 
(ae. 12 p.p.m. FeCl; 2.1 p.p.m. FeCl; 
| Se 8 p.p.m. FeCls 2.0 p.p.m. FeCls 
Se eee 7 p.p.m. FeCis 2.2 p.p.ra. FeCl; 
Sept., 1935...... .. 8 p.p.m. FeCl; 2.3. p.p.m. FeCl; 
aS. ee 4.6 p.p.m. FeCl; 2.1 p.p.m. FeCls 
[ee No primary coagulant 1.8 p.p.m. FeCl; 
used 
EPR, PRs 65 va wnas Nov. and Dee. account 1.4 p.p.m. FeCl; 
low hardness 
/ = er 6.4 p.p.m. FeCls 1.0 p.p.m. FeCl; 


Se 6.6 p.p.m. FeCls 1.37 p.p.m. FeCl; 
Total needed average alum dose—27.75 p.p.m. 
Total needed average FeCl; dose—9.15 p.p.m. 
Total alum cost @ $1.85 per 100 lb.—$4.26 per million gallons. 
Total FeCl; cost @ $3.74 per 100 Ib.—$2.84 per million gallons. 


*Alum used part of month only. 
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tu change the entire system of mixing and settling in 
the interest of economy and dependable operation.) 

The settling basin is quite large, having a capacity 
of 7,000,000 gallons or 1.75 twenty-four hour operating 
days or 2.8 average operating days. The plant has four 
filters of 1,000,000 gallons per day capacity each. 

The secondary mixing basin is a duplicate of the pri- 
mary basin. The secondary dose of ferric chloride was 
first applied to the inlet end but later changed to a point 
closer to the filters in order to reduce the floc particle 
size passing through the floc tearing filter influent valves 
and thus avoid breaking the particles. 
Feeding Equipment 

The excessive corrosiveness of ferric chloride has been 
considered a distinct objection to its use. However, by 
the exercise of a little ingenuity we were able to solve 
our problem economically. 


The plant feeding equipment consisted of reinforced 
concrete solution tanks and two orifice type solution 
feeders. These feeders had been very unsatisfactory 
so no attempt was made to utilize them in ferric chloride 
service. Instead the alum solution tanks were protected 
from the ferric chloride solutions by one coat of bitu- 
minous paint and thick finai coat of hot asphalt. 

Dispensing at uniform and predetermined rates was 


accomplished through a flexible 1% in. rubber tubing 
extending from the surface of the solution through the 
bottom of the tank to the point of application. The rate 
of feed control was regulated by the speed at which 
the hose tip was lowered. For this purpose a small 


electric motor actuated a system of reduction gears and 
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graduated pulleys from which pulleys the influent end 
of the hose was suspended by rubber covered wires. 
The submerged portion of the rubber hose was weighted 
in order to always keep it in its proper position. 

With this rig the rate of hose tip lowering may be 
varied by changing the speed of the motor or the size 
of the controlling pulleys. By utilizing these variables, 
or varying the solution concentrations, any quantities 
of less than one pound and up to 10,000 pounds daily 
may be uniformly fed. At our normal rates of discharge 
we are able to maintain our desired dose within 0.2 
p.p-m. FeCl, error. 

A portable feeder mounted on rollers and operating 
on the same principle as noted above was constructed of 
a 50 gallon steel drum lined with asphalt, a second hand 
motor and pulley and a ™% inch discharge hose. It 
would feed up to 100 pounds per day and was very con- 
venient for moving about the plant and for determining 
the most desirable point of secondary coagulation. 


Effect on Quality of Water 


Based on consumer reaction and the limited obserya- 
tions afforded by our laboratory equipment we are con- 
vinced that a measurable improvement has been made 
n the quality of the finished water. 

Residual Coagulant in the Finished Water—This had 
not been determined prior to the use of ferric chloride 
and, therefore, no comparative figures are available. 
Residual iron is one of the two bogeymen of the use of 
ferric coagulants in water plants (the other is feeding 
equipment) and we have checked this point as thor- 
oughly as our laboratory equipment permits. 

Qualitative tests on evaporated filtered water samples 
indicate insufficient iron present to give a positive reac- 
tion. At no time during the past twelve months have 
we received any complaint traceable to residual iron, 
neither have we visually noted any of the discoloration 
or cloudiness common to “irony” waters stored in open 
reservoirs. 

Chlorine Demand of the. Filtered Water—This is 
perhaps a dependable index of the quantity of organic 
matter not removed by coagulation and filtration. Long 
term figures on average chlorine consumption are not 
applicable because prechlorination, started in 1933, has 
increased the quantity of chlorine used. Beginning with 
1933 the chlorine required for pre and post chlorination 
has averaged 2.14 parts per million for 1933, 2.32 for 
1934, and 1.88 for 1935. Water treated during the first 
two months of this year has required an average of only 
C.53 parts per million. 

Turbidity of Water Applied to the Filters—This is 
included here as an indication of improvement in the 
coagulation phase of the treatment process. It averaged 
twenty parts per million with alum and has been reduced 
to five parts per million since the use of ferric chloride. 

Tastes and Odors.—This is not a routine determina- 
tion at our plant and a numerical contrast of the reduc- 
tion in taste and odors is not available. We use acti- 
vated carbon when, and in such quantities as may be 
needed. The actual amounts used have been 694, 739, 
213, and 533 pounds for 1932, 33, 34, and 35, respec- 
tively. Potassium permanganate as an adjunct to cop- 
per sulphate has been found quite effective during algae 
troubles in the open clear water reservoir. Quantities 
used have been 270, 199, 508, and 700 pounds during 
1932, 33, ’34, and ’35, respectively. Its use has sub- 
stantially lowered the copper sulphate requirement, 
which averaged 216 pounds yearly during 1932-35 as 


compared with 3,462 pounds during 1924, 1,481 pounds 
in 1928 or 1,937 pounds in 1930. 


We can definitely say that the taste and odor problem, 
as judged from consumer reactions, has been less in- 
tense during the past twelve months. This goes hand-in- 
hand with reduced chlorine demand, which in turn is 
indicative of higher removals of organic matter from 
the water and therefore taste producing substances. 


Summary 


The use of ferric chloride to replace alum has cor- 
rected coagulation difficulties recurring during periods 
of finely divided turbidity of the Neosho River water. 

Its increased effectiveness is apparently due to its 
rapidity of floc formation in the presence of alkalinities 
encountered in softening plants. 

The difficulties with alum may be ascribed almost en- 
tirely to inadequate floc forming periods and unsatis- 
factory velocity in our mixing chambers. 

The alum solution tanks were adapted for ferric 
chloride use by successive applications of bituminous 
coatings and the home-made gravity feeder provided. 

The use of ferric chloride has reduced drayage charges 
to less than half those of alum because of its concen- 
trated form. The required storage space is also reduced 
proportionately. 

Despite the double unit cost of ferric chloride ($3.74 
per 100 Ibs. delivered as compared with $1.85 for alum) 
a net saving is indicated in chemical costs of about $1.00 
per million gallons. 

The chemical and esthetic qualities of our finished 
water have apparently been improved, filter runs length- 
ened, and chlorine requirements reduced. 

Acknowledgment.—The above paper was presented 
before the 9th Annual Meeting of the Kansas Water 
and Sewage Works Association, 1936. 
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Beating Old Man River 


One scheme of beating Old Man River in flood and 
drought is the scheme adopted at Catlettsburg, Ky. The 
car on the inclined track follows the river—up or down. 
On it are the raw water pumps. Paralleling the track 











At Catlettsburg, Ky. 


is the steam line “down-hill” and water line “up-hill.” 
Both have connections spaced at frequent intervals and 
the mobile “pump-house” just goes up and down as the 
mighty or puny Ohio dictates. 
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EXPERIENCE WITH POROUS PLATES FOR 
FILTER UNDERDRAIN AT DENVER, COLO. 


By O. J. RIPPLE 
Supt. of Filtration, 
Denver, Colo. 





WO of our older filter 

plants have round wooden 

tanks 12 feet in diameter 
arranged in pairs for filter units. 
The sand used for the filter ma- 
terial has an effective size of 
approximately .50 mm and a uni- 
formity coefficient of 1.8 to 2.0 
and is 20 inches deep. The sand 
is not supported by gravel but 
rests directly upon the false bot- 
tom, which contains perforated 
house screens 2% in. in diam- 
eter, spaced 6 in. centers. 

The cleaning of these screens 
has been a rather expensive maintenance job for years. 
It has also been necessary to replace some screens, 
screen rings and holders. 

The screens in filters equipped with cast iron screen 
holders are usually cleaned each year and those having 
bronze screen holders every two years, the difference 
being due to rust from the cast iron screen holders. 

The screens are cleaned by removing the sand and 
the screens; the screens are suspended in a solution of 
muriatic acid, then rinsed in ammonia water and re- 
placed in the screen holders. 

During 1935 we noticed, from accounts in various 
publications, that Aloxite porous plates were being used 
extensively in sewerage work and that a somewhat sim- 
ilar plate of Aloxite was being recommended by the 
Carborundum Company for use in filter underdrains. 

We decided in the fall of 1935 that it would be ad- 
visable to experiment with these under-drain plates in 
one of the older plants to see if they would relieve the 
expense of cleaning the screens and also, by a more 
even distribution of the wash water, prevent “coning”’ 
in the filter sand and the accompanying evils of mud 
balls and cloudy effluent. 

The South Side Filter Plant was selected as the most 
economical and practical plant for this experiment, as 
this plant has the most variation in turbidity and micro- 
organisms in its raw water supply, and also has smaller 
filter units than those at the North Side Filter Plant. 
The source of supply is Marston Lake which has a ca- 
pacity of 6,500 million gallons. 

Plain Aloxite plates 114 inches thick and 11 13/16 
inches square, with curved sections around the circum- 
ference to fit the circular tanks 12 ft. in diameter, were 
installed in the two tanks comprising Filter No. 2, and 
were placed in operation April 10, 1936. 

Plain plates instead of ribbed plates were used in this 
installation to fit the old underdrain construction. The 
plates were supported on 2 in. by 4 in. timbers on edge 
spaced 12 in. centers both ways and were cut away at 
the corners to allow for 3% in. brass lag screws and 
washers. The space between adjacent plates was filled 
with an asphaltum compound furnished by the manu- 
facturer. 
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Operating Data 


The following table gives some operation data for 
nine months and shows a comparison of Filter No, 2 
with Filters No. 1 and 3, the latter two being adjacent 
filters with perforated screen underdrains. 

The raw water turbidity varied from 4.2 to 17.4 
p.p.m. with an average of 7.5 p.p.m. The effluent water 
turbidity varied from .66 to 4.26 p.p.m. with an aver- 
age of 1.53 p.p.m all being monthly averages. The high 
effluent turbidities were due to high rates of filtration 
used and to poor coagulation facilities at this plant. 

The micro-organism counts in the raw water varied 
from 331 to 1,622 standard units per c.c. for monthly 
averages. : 

No separate record was kept as to the effluent turbid- 
ities of the three filters although some random samples 
indicated that the effluent from Filter No. 2 was some- 
what clearer than that of Filters No. 1 and No. 3, the 
main object of the test in this case being to determine 
how long the Aloxite plates would continue in service 
without cleaning and the best method of cleaning the 
plates if they became clogged. 

It is apparent from the table above that some clogging 
took place in August as shown by the per cent of wash 
water, this clogging was due, in part, to poor coagula- 
tion as this is an old plant and has a very short coagula- 
tion period. 

Again in November the per cent of wash water for 
Filter No. 2 was higher than that for Nos. 1 and 3. 
An investigation revealed that the effluent valve had not 
been opened as wide on Filter No. 2 as the effluent 
valves on Nos. 1 and 3 and it was thought that operating 
at such a low rate the floc had made a heavy mat on 
the surface and thus caused the head loss to build up 
rather than being due to excessive clogging of the plates. 
However, draw down tests for the filter tanks compared 
with similar tests when the plates were installed, seemed 
to indicated some clogging in these plates. 


Plates Treated with Caustic 


It was thought advisable to remove the sand and treat 
the plates, in place, with a solution of sodium hydroxide. 
This was done the last week of November, 1936, we 
used a 3.3 per cent solution of sodium hydroxide and 
after 48 hours’ contact the sand was replaced and the 
filter was washed thoroughly after another 24 hour 
contact period. . 

Ordinarily it would not seem to be necessary to dis- 
turb the sand but it was in this instance to allow an 
inspection to be made, to see if the plates appeared to 
be stopped up and to see how the plastic compound was 
holding between the plates. Some places had previously 
been found where the plastic compound had not thor- 
oughly closed the openings between plates, but no sand 
had been lost because of the 2 by 4 strip under the 
joints between plates. The plates did not appear to be 
stopped up and the joints were found in good condition. 

In future cleaning of these plates we have in mind 
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EXPERIENCE WITH Porous PLATES FOR FILTER UNDERDRAIN 


TABLE No. 1—SUMMARY OF FILTER RUN DATA 


FILTER No. 1 
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No. of Hrs. Av. Run Av. Head MG Rate MG Wash Water 
Month Runs Run Hours Loss Filtered per A Per D MG Percent 
TEESE ease er ah aoe 42 464.7 11.1 8.60 21.92 220 2.47 11.25 
as Geciga cena 53 722.7 13.6 8.35 41.82 268 3.20 7.65 
—_  aaiipeanie petaatts naire nese 49 694.1 14.2 6.00 39.05 262 2.92 7.60 
re ee 51 706.7 13.9 5.99 37.94 250 2.87 7.57 
Nn eo diene wit vevetes 31 737.2 23.8 5.83 20.92 132 2.33 11.14 
ING yes oci neo caacteenacin 61 695.9 11.4 6.30 35.51 238 3.95 11.13 
GRAS: 28 696.2 24.9 6.47 23.80 160 1.70 7.15 
NEM. | itedastgpanetoixen 10 723.7 72.4 9.08 7.50 48 61 8.10 
SEED. thontdnaven emmmaines 8 724.8 90.6 8.39 12.23 79 65 5.33 
ING SEO ISS 333 6165.8 240.69 20.70 
aaa. nen tre | 685.1 18.52 7.22 182 8.60 
Fitter No. 2 
(Aloxite Plate Underdrain) 
No. of Hrs. Av. Run Av. Head MG Rate MG Wash Water 
Month Runs Run Hours Loss Filtered per A Per D MG Percent 
a nn csadon ka sweapecrpenanetes 52 460.2 8.8 8.76 25.16 254 3.05 12.12 
RENEE, SARE ROR DN 8 61 711.3 11.7 8.50 49.22 322 3.73 7.58 
BN ok cian panei neaiap etl 57 691.3 12.1 6.10 47.08 318 3.46 7.35 
es od Avs Sintipnk ORR R ORCA AU ENS 52 738.0 14.2 6.33 45.75 288 2.54 5.56 
dorcel olen saeeknabebabals 32 730.7 23.1 5.24 20.31 129 2.29 11.29 
NN csi A aniphecoeedinin 55 707.8 12.9 6.54 30.25 200 3.14 9.16 
tk nc fa deieada ecounns 19 667.9 35.2 7.07 17.90 125 94 5.25 
REN gar eer 8 605.5 75.7 8.46 2.87 22 39 13.60 
MII -crscc foes iaintere seine o moisinmcrars 7 698.9 99.8 8.66 10.98 74 51 4.59 
ES EE RES 344 6011.5 249.53 20.06 
RE ais ck kis drbindeesecevews 667.9 17.5 7.30 194 8.04 
Fitter No. 3 
No. of Hrs. Av. Run Av. Head MG Rate MG Wash Water 
Month Runs Run Hours Loss Filtered per A Per D MG Percent 
ETL P ED SCTE R See 36 473.3 13.2 8.57 22.07 217 1.95 8.83 
NE int sett la date e ets eee 46 711.3 15.4 8.26 41.62 273 2.83 6.79 
A ee had eee ee ee 40 665.8 16.6 6.10 37.46 262 2.43 6.50 
Ta deal een eae 48 703.5 14.7 5.96 38.05 252 2.74 7.19 
I oon a ade ie eee 28 738.6 26.4 5.67 20.75 131 2.13 10.25 
EEE LID 54 682.3 12.6 6.34 34.34 234 3.60 10.48 
OU ai iced Shine sgen ram SEIS 23 692.1 30.1 6.34 23.77 160 1.41 5.93 
TER hic oda areca ance ens 8 599.4 74.9 8.87 6.21 49 51 8.16 
ROI oo el a rt a eerie 7 764.3 109.2 7.65 10.16 62 55 5.41 
WOOD bc ccadesscancindeatana cunt 290 6029.5 233.54 18.14 
POI hic hoe ee es 669.9 20.8 7.08 180 7.76 


using a combination of chlorine and caustic soda as 
we feel that the caustic soda may not be sufficient to 
remove all of the foreign matter that may be collected 
in the porous plates. The chlorine solution will be used 
after the caustic soda treatment. In this way the alkali 
will dissolve what it can and thereafter the acidic and 
oxidizing chlorine what it can. 

The results for December show a decided improve- 
ment in per cent of wash water used as compared with 
November, but not much of an improvement over the 
September and October figures. 

From the data at hand, it would seem that the plates 
were not as badly clogged as we had thought when the 
per cent of wash water for November jumped up as it 
did, and that the cleaning was not particularly necessary 
at that time. 

As previously mentioned we wished to try Aloxite 
plate underdrains to avoid uneven distribution of wash 
water which we hdve with our present underdrains. 
Our operation has shown that we did have a much more 
uniform wash, and relieved the mud ball situation. 

This type of filter underdrain also does away with 
the necessity of gravel beds and allows the filter material 
to rest directly on the plates. This feature does away 
with the expense and trouble of keeping the gravel and 


the filter material separate, if it becomes necessary to 
remove these from the filter for any purpose. Our ex- 
perience with these plates as a filter underdrain has been 
very satisfactory to date. 


Summary and Conclusions 


The first 9 months’ operation with the Aloxite plates 
indicate that these plates will make a very satisfactory 
underdrain for filters, provided the raw water is prop- 
erly treated and the filter material is of proper size and 
deep enough to prevent any appreciable amount of the 
suspended matter in the coagulated water or fine floc 
from reaching the plates. 


The cost of installing the plates in these 12 ft. diam- 
eter filters (rated capacity 325,000 g.p.d. at 2 gal./sq. 
ft./min.) was $950.00. Naturally the cost was higher 
than for a rectangular filter of equal area, because the 
small plate sections around the circumference of the 
tanks cost as much as the larger square plates. 


The above cost is somewhat more than the cost of our 
present underdrain systems of perforated screens, but 
if the expense of screen replacement and cleaning is 
reduced, as we hope it will be, the additional expense 
will be more than justified. 
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A FEW "KINKS AND GADGETS" IN THE 
OPERATION OF A WATER SYSTEM 


The Second of Two Articles* 
By CARL A. HECHMER 
Dept. Engr., Washington Suburban 


Sanitary District, Hyattsville, Md. 


Tool Boards 





“| HE tool board is a very 
valuable asset to any pump- 
ing station. Necessary 

tools for emergency repairs are 
always in easy reach of the op- 
erator which eliminates de'ay due 
to lost tools. Having all the tools 
in plain view enables the opera- 
tor to select the proper tool for 
the job at hand and thereby fa- 
cilitates the repair. Tools will 
be maintained in proper condi- 
tion for a broken tool on the 
board will soon be noticed and 
replaced before it is needed in an 
emergency. Also, the tools will be cleaned each time 
they are used. It is obvious that a tool box will not offer 
these advantages. The greatest advantage, however, is 
the prevention of lost or stolen tools. By painting the 
shape of each tool in the proper location on the board, 
any missing tool can be noticed at a glance and the size 
and type is readily determined. As shown on the pictures 
the tool board can be attractive and will not detract from 
the appearance of the plant. 








The Author 


*In the December, 1936, issue of ‘“‘Water Works and Sewer- 
age’’ (p. 467) Mr. Hechmer’s earlier contribution revealing other 
“*kinks” is to be found.—Ed. 























Tool Board—with All in Place and in Good Condition 
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Meter Shop Dust Sucker, Made from Old Vacuum Cleaner. 


Exhaust Fan for Cleaning Meter Cases 


A use for an old ordinary household vacuum cleaner 
has been found in our meter shop. For some time 
the shop men complained of the dust, dirt and bronze 
paint flakes in the air when cleaning meter casings with 
a power brush. Covering the cleaning mechanic’s nose 
with a protecting device proved of little value since the 
other men in the shop were also affected. Finally an 
old vacuum cleaner was hooked up in the same circuit 
with the switch controlling the motor which operates the 
cleaning brushes and the suction effect of this cleaner 
has entirely eliminated the trouble. Since the hood and 
exhaust pipe arrangements were fashioned by the men 
in the shop, little expense was involved in securing this 
very valuable asset to our meter shop. 


Truck for Moving Chlorine and Ammonia Cylinders 


Handling of heavy containers such as are used for 
chlorine and ammonia gas is a problem in plants where 
the floors are to be protected, and only one operator 
is available to move the tanks around. A _ platform 
truck 17 in. wide and 24 in. long supported on four 
large wheel castors is being used with considerable suc- 
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cess at several plants under the writer’s supervision. 
The most important feature is the height of the top of 
the platform off the floor, for it should be exactly the 
same height as the scale platform on which the tank 
stands while it is being used. The full and empty 
cylinders in the storeroom must also be placed on a 
piatform of the same height. The wheels of the truck 
are rubber tired which protects the floor surface and 
makes the truck easy to push around when loaded. One 
man can handle a 150 Ib. cylinder of chlorine with this 
truck without difficulty. 


Cylinder Cradle 

For carrying cylinders long distances over rough 
ground where the use of a truck is not possible, or for 
carrying a cylinder up flights of stairs when an elevator 
is not available, a cylinder cradle or “stretcher” has 
been devised as shown on the accompanying picture. 
Two men can handle a 100 lb. cylinder with ease while 
four men are necessary with larger tanks especially 
when going up a flight of stairs. Good secure hand 
holds are possible with this device and there is no dan- 
ger of the cylinder being dropped and injuring the men. 
£ an accident should occur the cradle will cushion the 
effect of the shock of the fall and there is less danger of 
a tank failure. 


Pilot Lamp on Chemical Machines 


In order to insure the operation of the dry-feed chem- 
ical machines at the Robert B. Morse Filter Plant, 
against failure due to electric trouble caused by power 
failure or blown fuses, we have installed a small elec- 
tric lamp on each machine in the same circuit with the 
electric motor which operates the feeder. With several 
machines operating in the same room it is impossible 
for the operator to observe by sound whether any one 
machine is not operating especially when noise is caused 














Chlorine Cylinder on Scale Height Rubber Tired Dolly and 
Two-Man Cylinder—Cradle with Carrying Handles. 

















Sight Flask Box—Open, Showing Flasks for Observing Effluents 
for 8 Filters at a Single Convenient Observation Point. 


by other machinery as well. To visit each machine fre- 
quently and open the observation door to determine 
when the feeder is in operation would require the con- 
tinuous services of the operator and he would have no 
time for other duties around the plant. With the pilot 
lamp arrangement, the lighted lamp indicates just which 
feeder is in operation and the operator can tell at a 
glance if the motor has stopped. It is of course obvious 
that the pilot lamps must be located on each machine so 
that all can be seen from a central observation point. 


Sight Bottle Boxes 


Frequent observance of the filter effluents at any filter 
plant is most important. The use of a sight bottle in- 
stalled at each filter has been published a number of 
times. With the variables eliminated, such an angle of 
observation, intensity of light and volume of observed 
sample, this device is indispensable in the modern filter 
plant. For the observation of the entire eight filters 
at the Morse plant, a sight box with four 250 watt lamps 
and eight 2 liter balloon flasks has been built. One 
switch turns on all four lights and the operator observes 
ali filters each time he gets near the box. The sight 
box has been placed on the second floor of the high 
lift pumping station and must be passed by the operator 
going from the pumping station to the filters which are 
outside the building. Because of the convenient loca- 
tion the bottles are inspected very frequently. The op- 
erator need not leave the building to observe the condi- 
tion of the filter effluents even though the filters are 
separate structures in the rear of the pumping station. 
Each filter effluent pipe was tapped and connected by 
one-eighth inch copper tubing to its respective bottle. 
The discharge from the bottle is carried by a similar 
copper tube to the basement of the pumping station at 
a point slightly lower in elevation than the filter effluent 
pipe and a siphon is thus created. The water is started 
by a small vacuum pump located at the discharge tubes 
in the pumping station basement. 
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THE NEWER METHODS OF 


SEWAGE WORKS FINANCING 


Recent Experiences in the State of Illinois 


By C. W. KLASSEN’ and W. H. WISELY? 


Illinois Department of Public Health, 
Springfield, Illinois 


URING the past two years there has been un- 
D precedented progress in Illinois in the construc- 

tion of sewerage works. An all-important factor 
in this program has been the turning to account by 
engineers and municipal officials of the progressive legis- 
lation enacted during 1933 for financing such works. 
The passage of the sewer revenue bond and service 
charge !aw in that year, followed by the combined water 
and sewerage revenue act of 1934, resulted in develop- 
ments in sewerage financing which, so far as Illinois 





The Authors 


is concerned, are comparable in importance to the rapid 
advance in sewage treatment methods. 

While some other states have benefited from “sewer 
rental laws’ for some years, such legislation was un- 
doubted!y hastened in Illinois when it became apparent 
that its communities could receive relatively little Fed- 
eral aid for sewerage works under the then existing laws 
pertaining to municipal financing. 

Previous to the past two years all sewage works in 
['linois had been financed either by general obligation 
bonds or special assessment, while an occasional fortu- 
nate municipality would find sufficient money in the 
general fund to partly or entirely pay for sewers or 
treatment units. Both of the former financing plans 
have certain undesirable characteristics and limitations. 

General obligation bonds must be approved by refer- 
endum vote and their issuance is limited within the con- 
stitutional provisions and limitations to 5 per cent of 
the assessed valuation of the municipality and by statute 
(with few exceptions) to 2% per cent of that assessed 
valuation. Legislation, passed in 1936, allows Illinois 
municipalities of less than 5,000 population to increase 
the 2% per cent debt limit to the constitutional limit of 
5 per cent, provided the proceeds from the bond issue 
are to be used for sewerage improvements. 

Special assessment bonds, as the name implies, are 
retired by assessments against the property—such being 
based on the benefits derived. Such bonds can be issued 
without approval by the electorate. 


‘Chief Sanitary Engineer and ?Assistant Sanitary Engineer. 
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Sewerage revenue bonds, issued under the 1933 Sew- 
erage Revenue and Service Charge Law differ basically 
from these other plans in that they are retired solely 
by sewer service charges or so-called “rentals” paid by 
the users of the sewer system, the amount paid being 
dependent upon a schedule of rates designed to appor- 
tion the charges according to the degree of service ren- 
dered. The revenue thus obtained must be adequate to 
operate and maintain the sewerage system, provide a 
depreciation fund, retire the principal and pay interest 
or. the bonds issued. Delinquent bills for sewer service 
constitute a lien upon the property served. Approval 
of the issuance of sewerage revenue bonds by referen- 
dum is not a requirement. However, a referendum be- 
comes mandatory if petitioned for, within 10 days after 
publication of the ordinance, by 15 per cent of the 
voters in the last preceding municipal election for the 
presiding official of the governing body of the munici- 
pality. 

The combined water and sewerage revenue law is 
similar in form and administration to the sewerage reve- 
nue law, but under this plan the water and sewerage 
systems are thereby combined and operated as a single 
utility. Many advocates of the sewer revenue plan look 
upon this as a logical combination with the payment 
designated as a “utility charge.” Both of the above 
service charge laws are applicable to cities, villages and 
senitary districts of less than 500,000 population. 

This paper is intended to partially, at least, meet the 
many requests of consulting engineers and municipal 
officials and sewerage authorities, from within and out- 
side the State, for information concerning the interpre- 
tation and various adaptations of these sewer service 
charge laws, under individual and varied conditions, 
during the first two years of their existence. In short, 
to answer the question “How has the plan worked out 
on a practical basis?” Also, information is included 
relative to the financing of a!l projects involving sewage- 
treatment works which were placed under construction 
during the same period. Many interesting facts are 
brought out by a study of the tabulations. 


Table 1 lists all sewage treatment projects (except 
those of the Sanitary District of Chicago) placed under 


‘construction during the period of July 1, 1934, to No- 


vember 1, 1936. The nature of the projects, costs, ex- 
tent of participation by Federal public works agencies 
and methods of financing are set forth. The most sig- 
nificant fact is that these 49 projects, involving a total 
expenditure of about $6,300,000, constitute by far the 
greatest progress in sewage treatment ever made in IIli- 
nois during any two-year period. In turn, the result in 
a large way is a commentary on activity by the State 
Sanitary Water Board, formed in 1929, 


_ In Table 2, a summary of the methods of financing 
is presented. Among other things, this brings out the 
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a nr rr TAB 
SEWERAGE WORKS FINANCING in ILLINOIS 
ULY 1, 1934 — NOV. 
———Ty030 Inarure |revena | costs. were CHR RE Ri RE oo MERE NCE | 
1930 |NATURE|FEDERAL | ___ PAB ad METHOD OF 
MUNICIPALITY | POPULA| OF PARTIC™ | toraL GOVT. | PORTION By FINANCING By REMARKS — LEGEND — 
TION PROJECT] PATION | PERE oe RS he GRANT MUNICIPALITY casita | t eo ae cg ee Ge 4 Nature of project: 
Feingdon 4 2770) “C1 tee. iF. 54.911 $ 18,911 1¢ _36,000 |_ S.R | $~ Sewers 
“Algonquin eee] Cc juas [48.136] 19,636, 28.500, WaSR | : ] | +Intercepting sewer 
Aurora SD | 47,000 | A | G6 68,700 | 26460 | 42,240! GF i : 4 C ~ Complete treotment works 
|_Barrington | 3,219 | S-¢ | 6G i 327, 000 | 93,66! | 275,000; W&S.R $34,000 old water bonds refunded P Partial treatment works 
Batavia | 3,045; I-26 ; 1 8G ) 95, 34! 20,913 | 14 Acd) SR | A- Additions to treatment works 
Belvidere _ es | 6,12 | ae : + eS 251, 1000 | _ 442,500; 138,500 | feed 7 SSR a , a ge. Federal Participation: 
Bloom Twp SO. 23,000 | fe 4 6 i) 300,000 ¢ 81,000 | 2190900' GO | G - Grant only 
Breese | 88 | S-C [L8G Q) 96,000) 21,600) 74,400; SA 1 &G~ Loan and grant 
jgettane 24 |g Nene F-32129 Nene + seupe| 00. | Methed of Financing: 

Cary | Tm! A | G Ww 12000} 9,000 . 3,000; GF WPA project } S-R.- Sewerage Revenue 
Clinton SO, -@,000' TC. G | 157,363 47,609 | 100954 | GO.&GF | $22.554 from general fund j W.&S R — Water and Sewerage Revenue 
(Danuille SD. ; 40.900 | IP | G | 342,417] 154,088 168, 329! 6.0. _ j ; | G F ~ General funds 
DR _9908 | I-P 8 G6 | 263,636, 116, 636, 145,000; GO | G.O ~ General obligation 
 DuQuoin ~[o7503 | C | 1&6 (i) 466.000! 25, 700 | 340,300. _W&SR. | $275,000 allotted to water project 5.A ~ Special assessment 

TEdwardsvile 10235 | 1-< Me ee ee ee 
Effingham | 4978; A | Lé }—- £ Ra Mt ae ae Ae EA Rt PORE CS ey pte 

HFimhurst | 140991 1-G 420,000 | 189,000 |?) 231 000] W8SR f, EOD — NOTES 

flora st C4993) CC os j = 000 | | _None A ag 20.000 - GO. SCF $27,000 0 from general fund _ ey (1) ~ Engineer's estimate, all-others are final 

Gillespie _ SLU LG = ees lo #6 209] 40,908 —Ze0e goo} 3.8 ft FERS APSE st or are later estimates during con — 
oro 4A35 | _I- L& 22, struction 

. = _, 20,620 | 1c G sonaae __ 150,136 ssl 34 eee SCENT (2). Additional water and sewerage 
Kewanee 1 17,093 | C¢ 6 210,000 91,636} 120,000! SR revenue bonds issued to refund old 

‘dd amar 1,318 | 1-¢ L&G 43,000 42,300, 30,700 | S.R ees 1 water bonds 
Lansing 3,378 c L&G |) 65,454 29,454 36,000} GO _____]_ @ For service to State institutions. 
| Libertyville 3,791 | © | None :() 45,000! None | eet SS | EE i 
Lincoln | (12,855) JC | G | 208800) 94,500) 41.220) S.R_ $73080 contributed by State (3) | 
ied | 6012 | ¢ 1 186] 105.000] 45000] @0,mol sr] 

Macomb | 6,900] C | G | 94538! 25000) — 92.5971 5 SR RI) 
resHenry | 1,354 | ¢ —Tiee 23,000| 6,300 16 700! S.R_ : Bi vo et 
r'MELeansboro | 2,621 5-C | L&G 75,727| _ 32,727| 43.000 | oR ates <a re 

Monmouth — | 8,666 | 1G G 145.539 | 42.000 — 104,000 * HSE BR ae j 
ret Mors | 1,902] I-¢ | G | 31,.400|~ 8.400} 23,.000[ SR} | 

Nashville {2,243 | SC | 16 98,181 | 44,181! 54,000; GO & SR 
FNorthshoreSO |__| IP | G  {) 869,000 238,000, 63) 000] 6.0. 7 tievkeaan project j 
TPeoraSD | 110000] A | G 99,364" 25,000. 74,334, GF | 
Pittsfield | 2,356) A | None 28,200 None 2Bi 200: SA id j 
Polo 1.871! C | L66_, 37.600 9,800 26,000, SR | 
Pontiac 18272] C . G | 159109) 69,000; 29000 GQ $60,407 contributed by State (3) | 

Princeville. | 9041 $C 7186 | 56.526, 14,723 41,803 | GO&SR pee ‘ 

“Red Bud [1,208] $c” | L&6 |  %I@4| 20,970] 55.19a|  § .. - sien 

r Rochelle _ | 3,785| C "| None | 70,521 | None_, 70,521 W8&S ‘ 
"st Charles T5377. 1-€ | None | 69043| None , 65,643] GF j 

Salem | 4420] A | 6 | 46,000} 12,000: 34,000! OR 
Springfield SD_| 75,000; A | G | 74,549, 33,600, 40949) GI 
r Sullivan 12,330) $-C |G | 177,712] 80,180 |@) 97532; W&SR | $39,650 allotted to water project 

Sycamore. | 402i; ¢ | G | 63,323] 16.998) 44000; 60 

| Waterloo ~2.239| S-C | G | 123,201 |__50,318 72.883 | SR.&GF _ $2),383 provided from generol fund. 

| West Dundee _ 1697; I-G _G6& | 117,250 47,250 70,000' W&SR_ T$2i, 375 allotted to water project oa 
Wuorel T8991 SC | 6 1. «61,500 23.545 37.945| WARSR | 














part played by Federal financial assistance, because only 
5 of the 49 projects were financed without such Federal 
aid, 43 being constructed under the Federal Public 
Works Administration, and 1 under the Works Progress 
Administration—familiarly known as PWA and WPA. 

Prior to 1934, most of the smaller sewage treatment 
projects were financed by special assessment, because 
of the fact that the constitutiona! limit for general obli- 
gation bonds had been approached in financing water, 
for paving or other improvements. Table 2 now re- 
veals that since July, 1934, only 3 special assessment 
projects appear in the 49 listed. It will also be noted 
that 4 of the projects financed by general obligation 
bonds were constructed by sanitary districts which are 
authorized to issue such bonds as a separate municipality 
regardless of the bonded indebtedness of any city or 
village within the sanitation district's boundaries. 

The extensive use of the sewer revenue plan of “pay- 
as-you-use” is revealed when noting that this method 
of paying for sewage works and its operation was 
adopted by 31 of the 49 municipalities. In three in- 
stances (McLeansboro, Nashville and Princeville) gen- 
eral obligation bonds were issued to the constitutional 
limit and the balance needed was raised by issuing sew- 
erage revenue bonds. Here are illustrations of another 
permissible use of the revenue plan and its flexibility in 
deriving the most practicable plan of financing, or one 
with the least cost. Turning to account this new 
legislation in most instances was considered as the only 
means remaining for legal financing of the projects, 
but more recently there has developed a better un- 
derstanding of this plan in general. The result is the 





present trend toward following these modern methods 
cf financing, as indicated by the definite preference for 
them by many municipal officials and engineers. Also 
another development of importance is the fact that these 
revenue bonds of the utility type are apparently becom- 
ing more attractive to the bond purchaser. At the pres- 
ent writing such bonds are, in fact, very much in de- 
inand at a premium. [The PWA has made a sizeable 
profit in the distribution of such bonds taken from 
municipalities as emergency loan security when the bank- 
ing doors were closed to this same type of financ- 
ing.—Ed. ] 

Financing by Sewerage Revenue 

Detailed information concerning the application of 
the sewerage revenue act by the 23 municipalities using 
this plan is shown in Table 3. It is, of course, impos- 
sible to include complete rate schedules in such a tabula- 
tion because some of the schedules are quite complicated. 
While an attempt has been made to make the data as 
comparable as possible, caution is suggested in compar- 
ing rates, unless also taking into account the nature of 
the project financed, public benefit payments from the 
general fund and other such pertinent facts peculiar to 
some of these projects put through as emergency relief 
measures. 

Although the revenue acts provide for a referendum, 
ir only 3 of the 23 projects were referendums peti- 
tioned. However, 5 proposed projects, not listed here, 
have been temporarily delayed due to the fact that pro- 
posed bond issues were voted down in referendums. In 
most of these cases the paramount question was, how- 
ever, not the undesirability of sewer revenue bonds, but 
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TABLE 2 
SUMMARY OF METHODS OF SEWERAGE WORKS FINANCING 
JULY 11934 — NOV 1, 1936 
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the belief that no real need for the project existed. 
About 20 projects now under construction, propose to 
make use of the sewer rental scheme of paying for the 
betterment and plant operation. 

The disposition of the bonds is interesting. Ten 
municipalities disposed of sewerage revenue bonds on 
the market, in 12 cases bonds were taken as security 
for Federal loans and in 1 case (Litchfield), $10,000 
worth of bonds were sold privately and the balance were 
taken by the government. Where bonds were sold pri- 
vately, it is interesting to note that most of them were 
purchased by local buyers. Only in one case (the Lin- 
coln project) were the bonds discounted. 

Setting up the basis for the sewer service charge is 
extremely important. The rate schedule should be as 
uninvolved as possible, first from the point of adminis- 
tering it, and secondly, to eliminate possible opposition 
to the scheme. A rate schedule from which the average 
user can himself easily estimate his bill has proven its 
desirability, especially during the period when the proj- 
ect was being developed. 

Three principal methods have been employed in set- 
ting up the basis of service, (1) water consumption, 
(2) connection basis, (3) fixture basis. A detailed dis- 
cussion of each as applied by the municipalities listed in 
Table 3 follows: 

Water Consumption Basis. Of the 23 sewerage rate 
schedules, 12 are based upon water consumption. Nine 
adopted the usual sliding scale for various quantities of 


water used and 2 (Batavia and Kewanee) applied the 
scale of sewerage rates to the amount of the gross water 
bill. Litchfield, the remaining one of the twelve, has 
adopted a schedule combining a flat service charge of 
25 cents per month with a flat water rate of 5 cents per 
1.000 gallons used. For large water or sewer users, 
special contracts are drawn. 

A wide variation in the charges made in the lowest 
and highest quantity brackets of the rate scales is shown. 
The range of charges is from 6.5 to 35 cents per 1,000 
gallons in the lowest bracket and from 2.5 to 20 cents 
per 1,000 gallons in the highest. The averages are 22.4 
and 9.1 cents per 1,000 gallons respectively in the lowest 
and highest brackets. 

The Macomb and Monmouth ordinances provide for 
unmetered services at flat rates of $4.20 and $3.00 per 
year, respectively. Libertyville charges $1.50 per capita 
per year for domestic services where the public water 
supply is not used but private supplies are utilized. Also 
all industries employing 6 persons or more are charged 
a flat $1.00 per employee per year regardless of the 
water consumption. Princeville also abandons the water 
consumption basis for schools, industries or other con- 
nections serving 20 persons or more. There, a service 
charge of $10 per year plus $1 per capita per year has 
been substituted. 

At Batavia and Kewanee the respective sewer service 
charges are 30 per cent and 67 per cent of the gross 
water bill in the lowest bracket and both are scaled 


TABLE 3 
FINANCING BY SEWERAGE REVENUE BONDS 


JULY 1.1934 — 


SEWERAGE REVENUE BONDS 


1930 
OF AMOUNT | INT. PRICE BASIS 
MUNICIPALITY POPU- 

WATER ISSUED IN ASER OF 


LATION | wouxs $ % \YRS. $ 
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(1) For domestic service only 

(2) Minus sign denotes discount. Plus sign penalty 

(3) Estimated with no allowance for discount or penalty 

(A) State institution will contribute to operation expense. Amount not yet estoblisned 
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SEWERAGE RENTAL CHARGES 
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(5) New sewer system under construction No services as yet 

(6) Collections not started or are in such an early stage that data would not 
be cornpiete 

(7) Rentals paid so far from surplus in city water and light fund 
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down to 10 per cent of the gross water bill for green- 
houses. Both cities charge schools and industries 25 
per cent of the gross water bill, while Kewanee charges 
industries not using the public water supply at a rate 
of $1 per employee per year. 

Connection Basis. Most of the schedules in this class 
are quite simple, being based on a flat service charge, 
scaling to the type of property served. Six municipali- 
ties use this method. 

The classifications of sewer connections most com- 
monly used and the range of charges for various types 
of connection are given below: 


Type Connection Range of Yearly Charges—$ 


ake ... 275 to 12.00 
FIOMESHIC 0.00005 c esc cwccecesvescccees 
Comsmescial Bu rere tia, aad alta a Suspense 8.00 to 30.00 
ME 6 nab swasvabesdcetetenets cha cee 10.00 to 60.00 
EE accu ois e¥eetareen Kes snane ag 8.00 to 120.00 
Ce DOE .ceccvivundadssepeneeses 10.00 to 120.00 


These above classifications are more detailed in some 
ordinances in which hospitals, hotels, churches, filling 
stations, etc., are listed individually. 

The connection basis is superseded by charges based 
on water consumption at McHenry and Nashville for 
classified users. The McHenry ordinance provides that 
breweries and greenhouses pay 10 per cent of the gross 
water bill and other industries, hotels and schools pay 
20 per cent of the gross water bill, with no connection 
charge. At Nashville base connection rates are supple- 
mented by a flat rate of 10 cents per 1,000 gallons of 
water used in excess of 2,000 gallons per month. 


Fixture Basis. Schedules in this group are based on 
the number and kind of plumbing fixtures connected at 
each property. The fixture basis is well adapted to use 
in municipalities not owning the public water supply 
and 3 of the 5 cities using the plan are in this position. 

The range of charges made for various kinds of fix- 
tures are listed herewith: 


Type Fixtures Range of Monthly Charges 


ON SORE SOON OLE Nee a Oe eee 10 to 15 cents 
rmarnee BROMEE —s.occnnuok acesden cee seias 10 to 15 cents 
ES | RENE rR rete ae tc Oe Dr eee terre a ee 10 to 15 cents 
ee Ne LE SE A ee 10 cents 
RI ain godine feckerzikha aaa lai haha me Shs Se RIP 10 cents 
UR ee whe oN re aoe eal Shien ey cones 10 to 20 cents 
Diptne TOGMIAUN « < o.c'd ss doccawnt ead pace 10 cents 


0 to 10 cents 
$1.00 

25 cents to $1.00 

10 to 15 cents 


Basement Boer Gres s.5 asc cece cecceatics 
ecg ee a: eS ee 
Ce I BI ae oie) GK. 5 6: Sachin aiacolste oes 
CSREES EE. opis docuathces name eeasia sees 


The Lincoln and Kankakee ordinances provide for a 
flat charge of 10 cents per fixture per month. Lincoln 
las further provided for special contracts to be made 
with industrial users. Provisions for commercial and 
industrial users make the Kankakee scheme the most 
complicated of any covered in Table 3. In this schedule, 
commercial and “dry” industrial services serving more 
than 5 persons are charged from 90 cents to $2.40 per 
person per year. “Wet” industries pay $1.20 per 100,- 
000 gallons of water in excess of 750 gallons per month 
per employee, in addition to the commercial basis charge. 
If industrial wastes exceed certain limiting organic mat- 
ter contents an additional charge is made. This ordi- 
nance also varies the fixture charges for office buildings, 
restaurants, hotels, garages, beauty parlors, public build- 
ings, institutions, etc. 

Some municipalities not owning the public water sup- 
ply have been reluctant to consider financing under the 
sewerage revenue act because of possible difficulty and 
expense involved in making collections. It will be noted 
that Table 3 includes four such municipalities, all of 
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which, with the possible exception of Kankakee, will 
take care of collections through the office of the city 
clerk. The fixture basis of rates is used at Effingham, 


Kankakee and Lincoln. Edwardsville, however, has 
been able to use the water consumption basis because of 
cooperation by a cooperative water company. The city 
is given access to the water consumption records cover- 
ing the first quarter of each year and the sewerage rates 
are based upon this consumption for all four quarters. 


Corporative Billings and Collections 


The column headed “Estimated Yearly Cost to Aver- 
age 1-Family Residence” is offered for comparison of 
rates. However, as cautioned previously, the amounts 
of bonds issued, their terms and the provision for pub- 
lic benefit payments from general funds must be con- 
sidered when making comparisons. For instance, the 
low figures shown for Abingdon and Batavia and Ke- 
wanee are partially due to the fact that annual public 
benefit payments of $1,750, $6,000 and $3,600, respec- 
tively, are provided for. In all cases, the rates estab- 
lished are expected to be adequate to pay for the opera- 
tion and maintenance of the sewerage system, to pro- 
vide a reasonable depreciation fund and pay the princi- 
pal and interest on the revenue bonds issued. 


The relative high figures shown for Nashville, Prince- 
ville and Waterloo are due to the fact that in addition 
to the treatment plant the entire sewer system is new, 
therefore, making higher initial rates necessary until the 
number of connections made to the new sewer system 
will permit them to be lowered. In the other cities the 
use of the sewerage systems was already established. 

To encourage prompt payment of service charges, 
most of the municipalities listed in Table 3 have included 
provision either for a bill discount or penalty in the rate 
ordinance. The maximum penalty shown is 15 per cent 
(Effingham) and the greatest discount allowed is 33% 
per cent (Macomb). 


In considering the percentage of collections made 
(Table 3), it should be remembered that all of the mu- 
nicipalities have been making collections for less than 2 
years. The figures indicate, however, that the revenues 
under this law are dependable. Some difficulty has been 
encountered in making collections from tenants of rented 
or leased property but when the owner is notified that 
a lien will be filed against the property, payment is 
usually forthcoming. Who ultimately pays in cases of 
this kind must be decided between the owner and tenant. 
The rate ordinances provide that bills become delinquent 
in from 30 to 60 days after their rendition. Thereafter 
such delinquencies are recognized as real estate liens by 
the law. Some ordinances also provide for shutting off 
the sewer service where delinquencies exist. It is inter- 
esting that in some instances where the water and sewer 
charges are made on the same bill the sewerage revenue 
law results in prompter payments and fewer delinquent 
water bills. 

The complete collections shown for Princeville apply 
to the first quarter for which bills were sent out. At 
Salem, sewer service bills are stamped “Paid” when 
mailed, the funds being taken from a surplus now on 
hand in the water and light fund. This has been done 
since January 1, 1935, and will be continued indefinitely. 
This arrangement keeps the user aware of the value of 
the service he is receiving and also gives him an esti- 
mate of what his future bills are likely to be. 

The Libertyville project is particularly interesting 
because the sewerage revenue ordinance applies only to 
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FINANCING BY SEWERAGE AND WATER REVENVE BONDS 
JULY 1,1934— NOV. 1,1936 







































































1930 | WATER ANO SEWERAGE REVENUE BONDS COMBINED WATER AND SEWERAGE CHARGES ae 
MINIMUM CHARGE (i) YEARLY 
wmcruury | oo: Paral aioes [tas poston hare[ae [che "AS" fmol em nO PST are? femal 
ULATION] HELD] = $ 3 $ | % |veans]ASER cance fed} gf FOR PM oes ics [em 
Algonquin 866 | No 28500 None 28,500 | 4 | 20 | Gov Par |Flatrale@water| Q 4.50 10000 gallons | None 18.00 184 
Barrington 3,213 | No 275,000 34,000 | 241.000 | 45 | 20 [Maret] 268125 |Type comBwater | Q 5.75 | 5000qoilons}| +10 2300 950 
Du Quoin 7,593 | Yes 360,000 | 220,000 | 140,000 | 4 | 20 | Gov Par |Typeconn@water| M 3.00 | 4000qgallons | None 3@.00 
Eimnurst 14,055 | No 33,000 133,000 | 230,000 | 4 | 20 [Market] Par)|Typeconn &water | M 150 | 2800gallons | -5 18.00 
Rochnelie 3,785 | No 67,500 None 67.500 | 43 | 10 [Market] 62,000] Water cors. Q 3.00C} 7,500galions | (6) 9.00 | 1,250 
Sullivan 2,339 | No 190,000 92,000 98,000 | 4 | 30 184,300 |Type conn Swater | M 1.90 [fl000gallons} -I0 2280 375 
West Dundee 1,697 [Yes 10,000 13,000 57,000 | 4$ | 22 [Market] Par [Typeconn Gwater}] Q | 4.50 }13,250gallons| None 18.00 
Wyanet 859 | Yes 36,000 None 36,000 4 | 29 Morket}| Por [TypeconnGwater | M 2.25 | \200galions] +10 2700 “tH 





























()) For domestic service only 

(2)Minus sign denotes discount. Plus sign penaity 

(3 Estimoted with no allowonce for discount or penalty 

@ Small discount becouse outstanding water ponds hod to be recaiied. 
Same applies to Barringtun ond Sullivan 


that part of the village within this district. Bills for 
sewerage charges will only be sent to those living within 
this district. The city of Collinsville is developing a 
similar project at this time. 

The Libertyville ordinance is unusual in that a service 
charge of $1.00 per year is made for each vacant lot in 
the sewer district, the charge being cumulative and pay- 
able at the time a connection to the sewer is made. A 
few of the other municipalities listed in Table 3, among 
which are Abingdon, McHenry and McLeansboro, have 
provided for future sewer connection charges of from 
$5 to $10. 


Financing by Combined Water and Sewerage Revenue 


Information concerning 8 projects financed under the 
combined water and sewerage revenue plan is presented 
in Table 4. This law authorizes combining of the water 
and sewerage systems into one utility—a logical pro- 
cedure, since this combination provides for the admin- 
istration of the complete handling of water from the 
production and distribution to its collection, treatment 
and final disposition as waste. One product may be 
considered “new water’ and the other “used water’”— 
the important element in both supply and disposa!, how- 
ever, is that of service rather than the respective values 
of in-put and out-go. 

Referendum approval is provided for in this pro- 
cedure in the same way as in the sewerage revenue law 
and Table 4 shows that such elections were petitioned 
in 3 of the 8 projects. Only one proposed project 
under this plan was suspended because of an unfavorable 
referendum. 

In combining the water and sewer utilities, the law 
provides that any outstanding bonds issued for the 
original water and sewerage systems must be refunded. 
The fact that previously issued water bonds had to be 
prematurely called at Barrington, Elmhurst and Sullivan 
accounts for the smal! discounts at which these bonds 
were sold. 

Water consumption is the main basis for all the rate 
schedules in this group but only the schedule used at 
Rochelle is based on water consumption alone. All others 
provide for a base (flat) sewer service charge in addi- 
tion to the water rate scale. This plan has a definite 
advantage in that charges for public water service alone, 
public sewer service alone or combined water and sewer 
service can be readily segregated from the schedule. 

The water rate scales average about 17 and 42 cents 
per 1,000 gallons respectively, in the highest and lowest 
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(5) Original water rate Not increased when new bonds issued. 
@) Discount of i cent per 100 cubic feet. 
(7) New sewer system under construction. No sewer service as yet 


quantity brackets, the range being from 15 to 62 and 
5 to 30 cents per 1,000 gallons in the respective benefits. 
Only in the Barrington schedule are the water rates 
classified into domestic, commercial and _ industrial 
groups. 

Algonquin uses a flat sewer service charge of $10 per 
year for al! sewer connections and the others (excepting 
Rochelle which has no separate sewer charge) have 
scaled the sewer charges to more detail, based on the 
type of property served. The range of sewer charges 
for various types of connections are listed as follows: 


Type Sewer Connection Range of Yearly Charges—$ 
15 


EOE LEE RCRD EE 9 to 

NN 2h a Sci 5a, hdc 'y/ kg orinserla Wats acd Rab ae aa 12 to 100 
nS Re re rere ree or 36 to 405 
8 SP RONG ne ane ee Be eames er Tana eS 30 to 200 
PIS NE 5 a teces oa weires were ds Roca Se cree 12 to 24 


Minor modifications of the above charges based on 
fixtures used, population served, amount of water quan- 
tity charge, etc., have been made in some of the rate 
ordinances. For instance, commercial services at Bar- 
rington are charged from $1 to $3 per year for various 
fixtures in addition to a flat commercial charge of $20 
per year. Industrial users are charged 5 cents per 1,000 
gallons of waste discharged to the sewer in addition to 
flat charges scaled to the kind of industry. 

Hydrant rental! charges are provided for in the Sul- 
livan and Wyanet ordinances. At Sullivan this rental 
is to be sufficient to maintain $5,000 in the water works 
and sewerage fund but is not to exceed $4,050 per half 
year. A rental of $2.50 per hydrant per month is called 
for at Wyanet. 

Care is advised again in comparing the estimated an- 
nual costs to the average residence to make certain that 
all the information for each project is considered. At- 
tention is called to the relatively low charge at Rochelle 
where the original water rates were not raised when 
the bonds were issued for financing the sewage treat- 
ment improvement. Here a surplus was available in 
the water fund at the time. The hydrant rentals in- 
cluded in the Sullivan and Wyanet ordinances should 
also be noted. The relatively high charges at Barring- 
ton, DuQuoin, Sullivan, West Dundee and Wyanet are 
mainly due to the extensive nature of the improvements 
carried out. Also, Sullivan and Wyanet installed new 
sanitary sewer systems and fewer connections in the 
early years could be counted upon for revenue. 

Data relative to the per cent of collections made are 
not available at this time. However, it is generally felt 
that delinquencies under this plan can be discouraged 
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more easily than under the sewerage revenue law, as 
the water service can be discontinued much more easily 
than a sewer service. A delinquency period of 30 days 
after rendition of the bill is commonly provided for. 


Summary 


In some projects by necessity, and others by choice, 
the service charge method of financing of sewerage 
works is rapidly displacing financing by general obli- 
gation or special assessment despite the fact that the 
service charge laws have been available for less than 
2 years. Particularly interesting is the fact that the 
newer methods have become especially popular among 
the smaller municipalities, although a number of larger 
cities are also using them. Besides offering a method 
whereby the sewerage system is paid for equitably on 
the basis of service rendered, a community already 
bonded to the constitutional limit can now obtain needed 
improvements without resorting to special assessment, 
which in recent years has generally been unpopular to 
both municipality and bond buyer. 


The flexibility of the application of the act and its 
adaptations are useful. These bonds can be used to en- 
tirely finance the project or can be used to supplement 
general obligation bonds where the latter can not be 
used to finance the entire project because of constitu- 
tional limitations. After sewerage revenue bonds are 
issued, advantage can be taken of a surplus in general 
funds or municipal! water and power plant revenues to 
reduce the charges to users. It should also be noted that 
where a municipality includes two or more sewer dis- 
tricts the sewerage revenue bond plan can be applied 
toc an improvement serving only a portion of the mu- 
nicipality. 

Another important outcome of the new methods of 
financing should be an improvement in maintenance and 
operation of sewage treatment works. In the past, op- 
eration budgets dependent on genera! taxes have often 
been inadequate. Under the revenue laws sufficient op- 
eration funds are provided to insure satisfactory service 
to users and efficient and economical operation. The 
rate schedules have also been planned to permit a de- 
preciation fund, thus providing a source of money with 
which to make needed future additions. 


No set conclusions can be drawn as to when certain 
types of rate schedules, or basis for charges, should be 
adopted. These are primarily to be decided on the basis 
of local conditions, such as ownership of water supply, 
type of industries, commercial services, metering of 
water services, type of water, rate schedule, etc., and 
all of these should be taken into consideration by mu- 
nicipal officials and engineers in the development of rate 
schedules. 


It is also suggested that rate schedules be kept as 
uninvolved as possible so as to facilitate administration 
of the rate ordinance and to eliminate objection to this 
type of financing during development of the project. 
Citizens will be less likely to object if they can readily 
understand the rate basis and probable cost to themselves 
as users. 


The dim and distant’ future may bring more equitable 
and perhaps even less “painful” methods of sewerage 
works financing but basically the service charge laws 
certainly appear to be a step in the right direction. 
Though the arrival of this legislation in Illinois is some- 
what belated, there are many municipalities still remain- 
ing which will find in it the key to the solution of prob- 
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lems involving the collection, treatment and disposal of 
sewage. 

Acknowledgment.—This article, presented as a paper 
before the Illinois Society of Engineers on January 30, 
1937, has been assigned WATER WorKs AND SEWERAGE 
for publication. 
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Flood Pictures of 


Louisville's Water Works 
And "The End of the Road" 


The above group of pictures show what happened to 
Louisville’s recently renovated pumping station. The 
high water line of the flood was 5 feet above the eleva- 











tion of the water when these pictures were taken by 
Wellington Donaldson. The lower left might be cap- 
tioned “The End of the Road.” It was the pump station 
road. At its end is the station barely visible. Down the 
“road” motor-boats carried food, supplies, assistance re- 
quested by radio station Pl in the pump house (here 
shown) calling station P2 on land. The use of code at 
times was distressing when, for instance, an order for 
8-one inch ells brought one eight inch elbow and a length 
of pipe. 
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Jim Rumsey Now With 
Greeley & Hansen 


James R. Rumsey, former well 
known inventive and progressive 
Superintendent of Sewage Treat- 
ment, at Grand Rapids, Mich., 
and valued contributor to the 
pages of WaTEeR WorKS AND 
SEWERAGE, has become asso- 
ciated with Greeley & Hansen, 
prominent firm of Chicago 
Engineers. 

In his new position Mr. Rum- 
sey is devoting much of his time 
to the design and construction of 
Buffalo’s Sewerage and Sewage 
Treatment Works Project, on 
which his.firm are consultants. He may best be reached 
through the Chicago offices of Greeley & Hansen, 6 
North Michigan Ave. 








J. R. Rumsey 
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EXPERIENCES IN WELL 


By J. A. CARR 


Superintendent, Water Department, 
Ridgewood, N. J. 


N PRESENTING this paper 
on well construction, let me 
say that I do not pretend to 
be an expert in this line. How- 
ever, based on my own experi- 
ences, I shall attempt to bring to 
your attention a few points from 
the user’s or purchaser’s angle 
which may be of value to some. 
My remarks will be confined 
to the drilling of wells in rock, 
that being the type of well with 
which I am most familiar. 
The most important points in 
the construction of a new well 
seem to be the following: 














The Author 


1. Full and complete specifications and a bid sheet 
permitting a fair comparison of prices 


2. The selection of a responsible contractor 
3. A full-size hole, which is kept plumb 

4. Proper sealing 

5. Proper and complete testing 


Specifications and Bid Comparisons 


It would seem as if the preparation of specifications 
for drilling a hole in the ground should be a simple 
matter. In my opinion it is not as simple as it first ap- 
pears. There are several points both in the specifica- 
tions and in the bid sheet which may cause difficulty in 
deciding on the low bidder and create misunderstanding 
in making payments. These points should be clearly set 
forth in fairness to both the contractor and the pur- 
chaser. 

We, in Ridgewood, do not contract for a flat sum to 
a fixed depth, but call for bids by the foot. For in- 
stance, our bid sheet reads as follows: 


For drilling, furnishing, setting and sealing, 
both a inch and a inch 
casing from the surface of the ground to 
rock, as specified for $........ per lineal 
foot. 


Item 1. 


bo 


For drilling a inch well from the 
bottom of the casing to a point 150 feet deep 
gg ere per lineal foot. 


t 


Item 


oveeeevee 


w 


For drilling, etc., from a point 
150 feet deep to a point 250 feet deep for 
rere per lineal foot. 


Item 


Item 4. 


oneee ats 


For drilling, etc., from a point 
250 feet deep to a point 500 feet deep, etc. 


Usually the most expensive portion of the well is that 
portion which is cased down to and into rock. The 
depth into rock to which the casing will be carried can- 
not always be decided in advance. So, in order that all 
bids may be considered on an equal basis, the following 
statement is made in the specifications: “For the pur- 


*A paper presented before a joint meeting of the New Jersey 
Section of A. W. W. A.; New Jersey Water Works Ass’n, and 
South Jersey Association of Water Superintendents. 
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pose of comparing bids, the distance from ground syr- 


face to rock will be considered to be feet.” 
The distance mentioned is the approximate depth we 
believe the rock to be. 

Our specifications provide that we may stop drilling 
at any depth. Again, so that bids may be comparable. 
we state in our specifications: ‘While the contractor's 
bid is based upon a maximum depth of 500 feet, it js 
here distinctly understood that drilling may be stopped 
by the Engineer at any depth. It is guaranteed, how- 
ever, that the contractor shall be paid for at least 200 
feet of drilled well.” 


We provide that the well shall be tested once by, and 
at the expense of, the contractor. Furthermore, that 
more than one test may be required. In this precau- 
tionary specification, any uncertainty in bidding as to 
additional tests will be removed. The specified amount 
to be paid to the contractor for such additional tests js 
set up on an hourly basis. 


Selection of Contractor 


Next after the receipt of bids is the selection of a 
“skilled and experienced” contractor. This definition is 
taken to cover those who are not only responsible finan- 
cially but, more important, those who know how and 
have the equipment to do a first class job. And, in 
addition, the desire to do it. 

The improper care and use of drilling tools and im- 
proper handling of casings may result in defective wells, 
thereby causing much immediate or future trouble and 
expense. 

There should be absolute insistence that the contract- 
or’s representative on the job, who is usually the rig 
operator, keep proper records and turn over to the pur- 
chaser full and complete information as to what is be- 
ing done, and what is happening as the work progresses. 
Samples of drillings at various depths should be pre- 
served. 

Unfortunately, there are still some drillers who wish 
their operations to be considered secret. They should 
be impressed with the fact that there are two parties, 
the owner and the contractor, who should know al! 
there is to know about the hole. Full and accurate 
records are most essential for the proper future main- 
tenance and operation of the well. 


What Size Hole? 


The hole should be started at that size sufficient to 
permit as many reductions in diameter as may prove 
necessary and still have ample diameter for pump in- 
stallation and to permit future work or alterations. 

We recently had occasion to insert a 10-inch casing 
in a well that had already been reduced from 16 inches 
to 12 inches. Had the hole been started smaller, it might 
have been necessary to abandon it. It is poor economy 
te start drilling with a small hole. 

The well should be plumbed and gauged at frequent 
intervals during drilling, in order that the purchaser 
may be assured a straight plumb hole of the required 
size. Watching the cable to see that it hangs in the cen- 
ter of hole is a rough check for plumb. The bits should 
be frequently checked to see that they are the full diam- 
eter required. 


















While a hole slightly out of plumb, so long as it is 
a straight hole, does not interfere to any great extent 
with a pump setting, a zigzag or corkscrew hole can 
cause no end of trouble and expense. This fact was 
vividly demonstrated to us recently when we inserted 
» 10-inch inner casing in an old 12-inch well. The cas- 
ing above rock was out of plumb and there was a con- 
striction in diameter of the rock hole which it became 
necessary to correct before the 10-inch casing could be 


entered. 


Sealing 

I believe that there is only one sure and permanent 
way of sealing a rock hole to shut off surface or top 
ground water. That is by double casing, in which the 
annular space between the two is grouted with neat 


cement. 

On new holes we require the outer casing to be driven 
to the rock. The drilling is then continued the same 
size as the outer casing to a depth beyond all soft or 
broken formation, which is equal to the length of the 
string of tools. The hole is then filled with sand to a 
point where the inner casing is to set. ; 

The balance of the hole is then partially filled with 
neat cement. A cast iron plate is welded over the bot- 
tom end of the inner casing and it is lowered and pushed 
into the cement to the required depth. This gives the 
inner casing a piston action forcing the cement around 
the bottom of the casing, and up into annular space 
between the two casings. The balance of the space is 
filled with cement slurry to the top. After the mortar 
has set for several days the cast iron plate is knocked 
out, the sand bailed out of the hole, and drilling con- 
tinued into rock. 

The purpose of the sand is to permit the string of 
tools to hand out of the casing when drilling is re- 
sumed, and thus avoid jarring and cracking the cement. 

When inserting an inner casing in old wells, the hole 
is bridged at the required depth and the same proce- 
dure followed. 

In placing the cement in the well considerable care 
is necessary, because if the cement is put in dry it has 
a tendency to bridge before reaching the bottom and 
not entirely fill the annular space. We have found 
it most satisfactory to mix ‘the cement with water to the 
consistency of heavy cream and pour it in. Whether or 
not the space is entirely filled can be roughly checked 
by computing the volume of slurry required. 

If the cement is placed dry, a small pipe carrying air 
from a compressor should be lowered to the required 
depth and gradually withdrawn as the hole fills. By 
this means the bubbling air prevents bridging of the 
cement. 


Testing 


Tests should be made with a pump of sufficient ca- 
pacity to handle more water than is expected, and with 
the pump deep enough in the hole to secure a maximum 
draw down. The yield should be measured either by 
meter or orifice.* We do not favor testing with air. 

On all wells we require a 72-hour test of continuous 
pumping. For the first 60 hours the well is pumped 
to capacity and a maximum drawn down. Usually after 
the first twelve or fifteen”hours a point is found where 
the water level does not change and the well is pumped 
at that level until about the sixtieth hour. The pump- 





*In the matter of evaluating yields and draw down in well 
testing the reader is referred to the worthy article—‘An Im- 
proved Method of Rating Wells,” by Paul F. Howard, in the 
December, 1936, issue of this magazine.—Hd. 


EXPERIENCES IN WELL CONSTRUCTION 





95 


ing rate is then gradually reduced by degrees, at inter- 
vals of about an hour, and the draw down at different 
rates noted. This method gives a very good record of 
the capacity of the well at different drawn down levels 
and its rate of recovery. By this method the proper 
pump setting can be chosen. It sometimes happens that 
a well will not yield enough more at, say for example, 
125 feet than at 75 feet to make it worth while to pump 
against the additional head. 

In being more positive, we prefer the above method 
of pumping to capacity first and then slacking off, to 
that of drawing the well down gradually. If a well 
recovers to a certain yield and draw down, after hav- 
ing been pumped for 60 hours in excess of that amount, 
it is reasonably certain that it will maintain that capacity 
at that draw under ordinary service conditions. 

While tests are being carried on hourly, readings for 
lowered water table are taken on as many neighboring 
wells as possible (public and private), within a half- 
mile radius. , 

In concluding, may I call your attention to the fact 
that several states are licensing well drillers and have 
adopted well drilling codes. I understand such a bill is 
now in committee in our New Jersey legislature. It is 
known as Senate Bill No. 55 and was drafted by the 
New Jersey Division of the American Association of 
Well Drillers. This bill provides for state supervision 
ot all well drilling and the licensing of all well drillers. 
I have read the bill and believe it to be a decided for- 
ward step toward the securing of competent drillers and 
properly constructed wells. I also believe that the bill 
merits the support of the membership of this Associa- 
tion, both individually and collectively. 


* 
And Now It's Doctor Wolman 


In our last issue we announced 
that Abel Wolman, retiring Edi- 
tor of A.W.W.A., had been se- 
lected as the John M. Diven 
Medalist of the Association—the 
highest award of A.W.W.A. for 
for services rendered it of an out- 
standing nature. Now, we learn 
of another honor (to whom 
honor is due), which was con- 
ferred on its brilliant alumnus by 
Johns Hopkins University. On 
February 22, Abel Wolman had 
conferred upon him the honorary Abel Wolman 
degree Doctor of Engineering, by (Doctor of Engineering) 
a proud alma mater. 

In his philosophical address the same evening before 
Johns Hopkins University Alumni, Abel Wolman, in 
discussing “The Engineer and Society” advanced the 
theme that, “Engineering education might well be re- 
quired to extend its task beyond the technological to the 
collateral fields of human relations, economics, and 
finance. It should assume that responsibility of building 
those needed men who are quick to apply the knowledge 
of the time to the needs of the times.” 

Another engineer, active and valued in the fields of 
water supply and hydraulics, who received the same rec- 
ognition and degree along with Doctor Wolman is Pro- 
fessor Franklin Thomas of the California Institute of 
Technology, and an active Vice President of the Board 
of Direction of Southern California’s Metropolitan 
Water Commission. Professor Thomas appeared on the 
program of A.W.W.A.’s 1936 Convention. 
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SOME LABORATORY 
KINKS AND 
TIME SAVERS 


By C. AUSTIN HABERMEHL* 


Senior Sanitary Chemist, 
Bureau of Sewers, 
Detroit, Mich. 


ESPITE the fact that so much interest has been 
D shown in the Dearborn Chemical Sewage Treat- 

ment Plant, it has been quite generally over- 
looked that we have a very well equipped sanitary lab- 
oratory. With all the experimental work going on at 
Dearborn it has been necessary to devise short cuts and 
time savers for the routine work in order to carry on 
with the limited personnel we have. It is some of these 
time savers that I am about to describe in this article. 


The Turbidimeter 


The most important development along these lines 
was, without doubt, the building and perfection of the 
Dearborn Turbidimeter. In the winter of 1933 it 
became necessary to make some investigations involving 
flocculation, looking forward to installation of plant 
improvements. It was thought that the measure of res- 
idual-turbidity would be as practical a yard stick of 
mixing and settling characteristics as the more compli- 
cated and time consuming suspended-solids determina- 
tions. This depended of course on devising some 
method less complicated and more reliable than the then 
existing methods for measuring turbidity. 

With the idea that a photo-electric cell might be used 
in that capacity, a Weston photo-cell and a milleamp- 
meter were purchased. With these essential parts a 





*At the time this article was prepared the author was chief 
chemist, Division of Sewage Treatment, at Dearborn, Mich. 














Central Titration Table. All Solutions Air-Forced to Burettes 
from Below; Automatic Zero Settings by Suck Back. 
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SECTION AA 
SKETCH OF TURBIDITY METER 














Sketch of Turbidity Meter Developed at Dearborn and Ef- 
fectively Used in Control of Chemical Dosages. 


Turbidimeter was constructed by Mr. Miller, then en- 
gineer in charge of the Division, and the writer. Parts 
from the radio junk box supplied the balance of the 
necessary equipment. 

The unit is housed in the case taken from an old 
radio battery charger. It is 6 x 7 x 9 inches in size 
and has quite a finished appearance with the original 
crackel finish on the box. The meter is mounted with 
the dial flush with the top of the case adjacent to the 
hole for the sample jar. As can be seen from the sketch 
the original dial has been replaced with one that reads 
directly in parts per million of turbidity. A 32 c.p. auto 
head lamp bulb is utilized as the light source. This is 
enclosed in a light tight box with a hole in the side to- 
wards the photo cell. In the hole is mounted a complete 
shutter mechanism (the lens removed of course) taken 
from a discarded camera. A fine rod is soldered to the 
lever actuating the movement of the iris diaphragm and 
passed through to the outside of the box for control of 
the light intensity. The center line of the light, the 
shutter opening and the photo cell line up both vertically 
and horizontally. 


lts Use 


In practice a jar, similar to the one holding the sam- 
ple to be tested, is filled with distilled water and placed 
in the sample opening. The iris diaphragm is then ad- 
justed until the pointer on the meter dial corresponds 
with zero turbidity. The sample is then placed in the 
opening and the turbidity is directly read in p.p.m. The 
zero setting is then again checked with the distilled 
water to see that line voltage has not fluctuated enough 
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Suspended Solids Filtration Automatic with This Self-Feed 
j Arrangement. 


to change the light intensity since the setting of the 
zero point was made. 

The unit was calibrated by making up standards from 
Fullers earth as directed in the Standard Methods of 
Water Analysis. A number of curves were secured, 
using these standards, by adjusting the distance between 
the shutter opening and the photo cell. One best setting 
was finally decided on and the dial calibrated to produce 
direct readings in steps of 2 p.p.m. could be made from 
0 to 50 p.p.m.; and to 5 p.p.m. from 50 to 100 p.p.m. 
of turbidity. The scale goes up to 1000 p.p.m. with greater 
interpolation necessary as the range increases. It was 
possible to secure a curve where 0 to 50 p.p.m. occu- 
pied the full scale of the dial and where turbidities of 
1 p.p.m. might be easily read. This method would 
therefore seem to have a possible application in the 
field of water treatment. It is decidedly simple and 
convenient, with accuracy of results exceeding that of 
the human eye. 

Some 5000 different turbidity readings were made 
during the period of making the flocculator tests. Re- 
sults showed that we were justified in using turbidity 
rather than the more cumbersome suspended solids tests 
as a basis for correlating chemical dosage, flocculating 
time, efficiency and economies. 

It is stil! not known what effect dissolved color might 
have on the accuracy of turbidity readings with the 
machine. We fortunately are not troubled with color 
In our sewage. Some few experiments have been made 
in measuring color intensities. From those it seems al- 
together possible that the unit might be utilized to meas- 
ure color in non-turbid solutions. This brings up the 
question of the possible use for the “electric-eye” in 
determinations of pH, Iron, C12, Nitrogen, etc. It is 
hoped that we may have more time in the future to 
investigate some of these angles. 


Improved Titration Facilities 

As can be seen in one of the pictures, our titration 
table is equipped with six burettes. From left to right 
they contain N/50 H,SO,, Potassium Oxalate, Potas- 
sium Permanganate, Sodium Thiosulfate, Silver Nitrate 
and N/10 H,SO,. The back rack also serves as an air 
pressure line which is connected to the solution supply 
bottles, located in the cabinet beneath the table top, 
through a two-way valve. There is also a line from 
the supply bottles discharging into the tops of the 
burettes through a specially bent drawn jet tube, with 
the tip set at the elevation of the zero line of the 
burette. In practice the burette is filled by opening the 
valve and putting air pressure on the supply bottle. 
This forces the liquid up the supply line and into the 
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top of the burette. When the level of the liquid has 
reached a point slightly above the zero line the two-way 
valve is closed in the pressure line. This automatically 
vents the supply line, and so causes a syphon that will 
pull the solution level down to the zero point in the 
burette. Regarding this there is nothing new except 
the ease, quickness and accuracy of burette filling, to 
the definite zero point, for each new operation. This is 
more than a handy arrangement when a number of rou- 
tine samples have to be titrated because numerous sub- 
traction of readings, with likely errors, are eliminated. 


Automatic Suspended-Solids Filtration 


Every one engaged in sewage analyses has felt the 
exasperation that comes with a suspended-solids deter- 
mination when the sample will not filter well. We have 
overcome this nuisance to a large extent by making the 
filtration of these samples almost an automatic function. 
A glance at the picture will show the arrangement with- 
out much description being necessary. As we run the 
suspended solids determination on the raw sewage and 
effluent from both plants, as a matter of routine, our 
rack is composed of four clamps with the necessary 
hose connections to the valves on the vacuum line. Un- 
der different conditions almost any number of suspended 
solids samples can be filtered at the same time and still 
require no attention except to shut off the vacuum line 
when the filtration is completed. We have found that 
the velocity of travel of the air bubbles rising in the 
volumetric flask, while filtering, gives sufficient agitation 
to keep the solids in suspension and prevent them from 
adhering to the sides of the flask. 

Wooden test tube clamps similar to the spring type 
clothes pin are used to hold the volumetric sample flasks. 
Suction flasks of 500 ml. capacity are used so any vol- 
ume from 25 to 500 ml. may be conveniently filtered 
without loss of any of the filtrate. 

Solids Weighing 

One of the most tedious jobs in the busy laboratory 
is the accurate weighing of routine solids samples. At 
Dearborn, we determine suspended and total solids on 
the raw sewage and effluent from both plants, as well 
as the volatile of each, 365 days of the year. This 
makes for a considerable number of weighings. To 
facilitate these weighings silica “Vitreosil” evaporating 
dishes are used in the total solids determination. We 
find that these dishes will not vary in weight more than 
two to three-tenths of a milligram from one determina- 

















Weighing Tables—Chainomatic Balance. Note Balance Drop- 
Cover Suspended Above. Light Weight “Vitreosil” Solids 
Dishes, with Home-Made Tare Weights Shown Between. 
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All Metal Pipette Rack-—-Rugged, Non-Rattle, Secure. 


tion to another. Counter weights were made up for 
these dishes, using the brass tops from some discarded 
cartridge type fuses. The brass tops were cut off and 
bottoms soldered in. The tops were then drilled and 
tapped and a short brass rod was threaded in, so they 
might easily be picked up with the tweezers. They 
were then loaded with fine shot, to balance the dish, 
through the hole made by unscrewing the handle. They 
were then burnished, numbered and given a coat of 
clear lacquer so they look just as finished as the orig- 
inal balance weights. We have two complete sets of 
five each of these dishes and weights so they may be 
used on alternating days. With our “Chainomatic” bal- 
ance it is not necessary to use any further weights 
when using these dish counter weights. Operating the 
chain completes the weighing. This easily cuts down 
weighing time at least two-thirds on this particular an- 
The accompanying picture gives some idea of 
the size and appearance of these weights (not too clearly 
visible) between the “Vitreosil” dishes in front of the 
balance. There is one other piece of equipment on our 
balance that we can not praise too highly. If one is not 
familiar with the effect of a magnetic damper on a sen- 
sitive balance it is hard to adequately describe its use- 
fulness. It will, without any exaggeration, speed weigh- 
ing time at least fifty per cent and is well worth the 
ten dollars charged for it as extra accessory. 


alysis. 


” The balance is kept covered at all times when not in 
use. The cover is of rubberized cloth. A light frame 
was built into the top of the cover in the shape of the 
balance. A pipe frame is attached to the balance table, 
directly in the rear of the balance, that runs up and 
over the unit. A cord with a counter weight runs 
through this piping and is attached to the cover. In 
the picture the cover is seen, raised to just clear the bal- 
ance. The ease of pulling a cord means greater balance 
protection at practically no effort or loss of time. 


Pipette Rack 

A pipette rack constructed at Dearborn is also. pic- 
tured here. It is in the conventional shape, but is made 
of sheet metal and, so, is more rigid than the usual 
wooden ones. As may be seen it holds two rows of 
pipettes. In the front row are kept the various types 
of the one ml. size in use. The back row contains all 
sizes from 5 to 500 ml. The novelty is the way the 
holes are drilled and spaced, so that each size is held 
firmly and is always in its proper place. 
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Louisville's Answer to Old Man River 


The accompanying pictures taken by Wellington Don. 
aldson constitute a page of romance, and not-to-be-for- 
gotten history in emergency water supply engineering, 

Elsewhere in this issue are pictures showing the de th 
to which the Ohio River flooded out Louisville’s oa 
ing station. How to keep water in the mains of distreail 
and distracted Louisville was a problem of no mean 
dimensions or import. The answer was flung at Old 
Man River by L. S. Vance, Chief Engineer and Super. 
intendent of Louisvilie’s Water Department. If the 
river brought disaster it should be made to bring aid 
He therefore arranged to have this Ohio River sterp- 
wheeler tied up to the pump house, along with a barge 
of coal. In three hours expert oxy-acetylene welders 
had steam lines run from the packet’s boilers into the 
station and connected to one of the half submerged 
24 m.g.d. triple expansion pumping units. 





“‘ 
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The upper picture shows the steam packet tied up to 
the station with boilers being forced to their safe limits 
1440 minutes every day. The lower view was gotten in- 
side the station when the main bearings of the pump were 
yet submerged. Note the fly wheel throwing water. 
When the river went down how the packet was gotten 
off of drv land is not known. But, the health, safety and 
very life of a major city was at stake and what mattered 
the possible loss or partial loss of just one more river 
boat. 

With the aid of radio (U. S. Army manned stations) 
communication was maintained with the mainland—the 
dry land, rather—and supplies, aid and food came out 
to the marooned station on volunteered launches, across 
tree tops and telephone lines which frequently and 
hazardously fouled propellers. 

This is the story in part told by Wellington Donald- 
son before the New Jersey Section of A.W.W.A. in an 
illustrated talk—both interesting and tragic. Mr. Don- 
aldson, with Commissioner Binger, Chief Engr. Gould 
and Chemist Carpenter of the New York Department 
of Sanitation, went out to Louisville to “do their bit” 
in whatever direction they could. 
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Some Rule of Thumb 


Very Helpful Observations 
on the Effect of Treatment 
on Cold Water Corrosion 


Control. 


SOME COMMENTS ON 
CORROSION 


By CARL N. ALEXANDER 


Supt. of Filtration, 
Tubize Chatillon Co., Rome, Ga. 


AUSES of corrosion which 
C water works operators 
have to deal with are both 
external and internal. The in- 
ternal causes of corrosion may 
be the following: 
1. Mineral acidity of water. 
2. Dissolved oxygen. 
3. Carbon dioxide. 
5 





e 





4. Presence of soluble salts. 
Galvanic effects. 

6. Presence of certain micro- 
organisms. 

External causes of corrosion 

may be: 

1. Atmospheric corrosion. 

2. Soil corrosion. 

3. Accidental infiltration of corrosive liquids or 
marsh water corrosion. 


Internal Corrosion 
Acidity of the Water 


_ Minera! acidity in natural waters is rare. However, 
it can be observed in spring and well water located close 
to pyrite mines. The iron sulfide oxidizes, yielding iron 
sulfate which gives the water a peculiar acid taste. 
Streams impregnated with mine waste frequently con- 
tain free mineral acid. 

_ Correcting such acidity is easy to do. A small addi- 
tion of lime, for example, serves to get rid of both the 
acidity and the iron, but leaves in the water the objec- 
tionable calcium sulphate. 
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Dissolved Oxygen 

The important factor in iron corrosion under neutral 
aqueous conditions is the supply of dissolved oxygen. 

The presence of a deposited film is a very valuable 
factor in preventing or retarding corrosion. Unfortu- 
nately, it takes some time to form such films. For in- 
stance, when we started operating our plant, despite the 
correction of the water to a pH of 8.5, we had red 
water for about 1% months, 


but 


IN WATER WORKS PRACTICE 


In many conditions, an’extra addition of lime, so as 
to have enough calcium bi-carbonate present in the water 
will accelerate the formation of such film in the water 
mains. However, an excess of calcium bi-carbonate is 
to be carefully watched. The volume of incrustation 
can be such that it decreases rapidly the rate of flow of 
water through the system. 

Carbon Dioxide 

Carbon dioxide, dissolved in distilled water has a de- 
cided acid reaction, and therefore, free carbon dioxide 
gives a water low pH values. Consequently, the “ag- 
gressiveness” of carbon dioxide in any type of water is 
regulated by the bicarbonate alkalinity and by the acidity 
of said water. 

Free carbon dioxide dissolves calcium carbonate, 
forming calcium bicarbonate, with a corresponding in- 
crease of the pH value, and this chemical reaction can 
be used to determine whether or not a water will cor- 
rode a pipe or yield a protective coating. 

A very simple test consists of dividing the water to 
be analyzed into two parts, then to determine the total 
alkalinity (methyl orange) and the pH value of the 
first part. Saturate the second part with powdered cal- 
cium carbonate and determine the alkalinity and pH of 
the resulting water after a thorough filtration through 
washed filter paper. If the alkalinity and pH of the 
second test are higher than the first, the water is corro- 
sive. No protective film could form on the inside of 
the pipes. 

If alkalinity and pH are the same for both tests, the 
water is not corrosive. If the alkalinity and pH of the 
second sample is lower than the first, the water will pre- 
cipitate calcium carbonate in the pipe lines. 

When a water presents very little or no aggressive- 
ness, one of the easiest ways of minimizing the corrosion 
is to decrease the hydrogen ion concentration of the 
water; in other words, to add to it a sufficient amount 
of lime, sodium carbonate or caustic soda so as to be 
always in the alkaline zone. 

At the Tubize Chatillon Filter Plant, we have con- 
tinuously corrected the water after filtration by adding 
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enough sodium carbonate to raise the pH from 6.5 to 
7.8 or 8.0. This procedure has proven quite successful 
in the long run. 


Protective Films 

As said above, protective film retards corrosion. As 
a matter of fact, this protection depends upon the nature 
of the film, which determines the rate at which oxygen 
might diffuse through it. 

The nature of the film deposited after a certain lapse 
of time inside a water pipe, obviously, depends upon the 
nature of the water going through it. A chemical 
treatment which will bring the calcium carbonate close 
to the solubility equilibrium favors the production of a 
calcium carbonate coating, especially if the pH is main- 
tained on the high side, as said before. 

A film of colloidal, or impervious nature will be bet- 
ter than a film of sandy nature. An impermeable in- 
sulating coating is desirable because it not only retards 
the corrosion, but also prevents “pitting.” 

Waters of low hardness (15 to 40 ppm), but rich 
in soluble silicates, are excellent film generators. Our 
personal experience is that a water should contain at 
least 50-60 ppm soluble silicates, calculated as silica, to 
form a protective film. For this reason, at our plant, 
we are adding 25 ppm silicate of soda (Na,SiO,) in 
order to bring the water of the Oostanaula River from 
22-28 ppm to 47.53 ppm in silica content. 

Silicates are not the only materials favoring the 
formation of protective films. Friend, in “Transactions 
of the American Electro Chemical Society, of 1924,” 
has shown that organic substances reduce the corrosion 
of iron also, but of course this is purely of academic 
value. 


Presence of Soluble Salts 


Salts, in solution, act either to retard or increase cor- 
rosion, depending upon their nature, concentration, and 
other factors. Available information is somewhat con- 
tradictory, because a mixture of salts does not generally 
act like each taken alone. 

As a rule, soluble salts such as common salt or sodium 
sulfate or magnesium chloride, which are found in sea 
water, are excellent electrolytes and increase rapidly the 
corrosion of iron when found in a very dilute form. 
Their protective effect in cold solutions starts only 
when their concentrations are greater than the one corre- 
sponding to a normality of 0.25, which is seldom found 
in water works practice. 

In hot conditions the question becomes worse due to 
the dissociation phenomena taking place, in which we 
are not interested for the present. 


Galvanic Action 


As you know, iron in contact with other metals or 
materials forms an electric cell. An electrical circuit is 
completed, permitting one metal to become anodic and 
to enter the water, while the other metal becomes 
cathodic and becomes plated with hydrogen. 

Corrosion occurring due to such effect is generally 
called “galvanic action.” The electric current does not 
cause the corrosion but it is the corrosion which causes 
the current. Which metals will go into solution? This 
depends on the nature of the metal in contact with iron. 

If iron is in contact with a more anodic metal, such 
as zinc, it is the zinc which enters in solution and the 
iron which is protected, and that explains to you why 
zinc is used for making galvanized pipe. Also, why it 
frequently leaves the iron surface. 

If iron is in contact with a less anodic metal, it is the 
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What Happens When Soda Ash and Silicate Are Added. This 
Heavy Deposition Just Beyond Treatment Point on the Pipe 
Walls Rapidly Thins Out to 1/16 in. Thickness in the System. 


iron which enters into solution, and becomes pitted. 
Here is a table which is very useful to find out what 
might happen. 


Electrode 

Potential 
RINNE 5 ho a ic sl od orate es Sot cr cig +1.700 

it SITS ERS A een eee Aa eens Saget, © 0.7618 
SURO 5 on do cota nau bewebve cucneawinaee 0.441 
No o.o3 nasa chi skskames bebea vaunted eee 0.401 
See crea ok rene eee ty a WETS 0.231 
PPM Wore Brae Gus, AS Sando was ea Oe ee 0.136 
RENE Rar pier te epi Ae EPC RAE OCDE Pt Cg 0.122 
UI aio grg ari trrcial Sstaseshae ad tea cae chee ROR 0.000 
EY See bindindnsbd Ginhick 05 aceon are boo le ae eaaon —0.344 
I eee ares oa eee, a ED Nell of ios 5 —0.798 


This table gives the electromotive forces of elements. 
Every metal above iron will dissolve before the iron will. 
Every metal under iron will cause the pitting of iron. 
You have all noticed at what rapidity a tin can left in 
the woods after a picnic rusts. This is because tin is 
listed after iron. Tin protects iron only as long as’ the 
surface of the can is free from scratches. As soon as 
the surface is damaged, corrosion takes place more rap- 
idly than if the tin were not here. 

The greater the difference between the potentia!s given 
above the greater the corrosion rate. You also know 
that when iron is immersed in a copper sulfate solution, 
copper is deposited on iron. As copper is below iron 
in the above table, a strong corrosion takes place. 

Metals are not the only elements capable of causing 
“ealvanic action.” “Milk Scales” or magnetic oxide of 
iron when scratched constitutes also a dissimilarity of 
contact, and therefore gives rise to localized corrosion. 
Iron pipes from different manufacturers showing dif- 
ference in chemical composition might also cause corro- 
sion trouble when assembled. 

The electrical conductivity (salt content) of water 1s 
a very important factor, affecting the corrosion. As 
the conductivity increases the tendency of an iron pipe 
to pit (when in contact with a substance of dissimilar 
nature) is much greater. Excessive amounts of sodium 
chloride, sodium sulfate, etc., are therefore undesirable. 


Presence of Micro-Organisms 

Some peculiar micro-organisms are found in many 
natural waters of which Crenothrix is typical, and are 
responsible for corrosion troubles. The organism does 
not attack the iron, but assimilates the iron of the in- 
ternal protective coating of the pipe, and subsequently 
eliminates it as ferrous oxide, which later is oxidized 
to ferric oxide by the dissolved oxygen in the water. 
This ferric oxide is then carried through the system by 
the bodies of the bacteria or is deposited as nodules or 
tubercles. 
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Often the result is the clogging of water pipes which 
in some instances has been a real calamity. I have been 
told by our chief chemist, Dr. Barthelemy, that our sis- 
ter Italian company of Vercelli, Italy, had been facing 
the necessity of closing down the entire plant in order 
to clean the water system of iron algea. This was ac- 
complished by a heavy dose of chlorine, followed by 
flushing out the lines. 


External Corrosion 


Atmospheric Corrosion 

You all know iron pipes exposed to atmospheric con- 
ditions corrode very rapidly, They are generally pro- 
tected by tar paint or by a red lead oxide coating, fol- 
lowed by the application of a second coat of oil paint. 


Soil Corrosion 

What has been said above regarding internal corrosion 
is also true of external corrosion. As a rule, under- 
ground pipes are made of cast iron, which is consider- 
ably more resistant to corrosion than steel or iron. 
Nevertheless, when corrosion does occur, serious dam- 
age may result unless adequate protective means are 
adopted. 

On steel or iron pipe, a good plate of zinc, applied 
by the hot-dip process is generally efficient in slightly 
corrosive soils ; however, a coating which generally never 
fails is a bituminous dip coating. 

This coating includes refined coal tar pitch, which 
always contains a certain quantity of very powerful 
corrosion inhibitors of the same nature as the one gen- 
erally in use for making metal pickling solutions. 

Some coatings include natural asphalt, artificial as- 
phalt, and blown asphalt manufactured from certain 
kinds of residuum oi!. The coating applied in the field 
is the best because it does not involve any limitation as 
to fluidity of the coating versus climatic conditions, but 
it should be supervised very closely. 

A preliminary or priming coating is very essential be- 
cause it constitutes a good binder between the metal and 
the bituminus coating. A priming coat consists essen- 
tially of coal tar or asphalt dissolved in a volatile solvent. 

When the soil conditions are particularly bad (infil- 
tration of sea water, acid infiltration from chemical 
plants, etc.) it has been found advantageous to reinforce 
bituminous coatings so as to improve their resistance 
to corrosion. This is generally done by wrapping the 
pipe with a spiral of paper or coarse grade of cotton 
fabric saturated with a waterproofing bituminous mix- 
ture. 

Portland cement coatings have also been recommended 
in some locations, where conditions are very severe, as 
in marshy places. Owing to the inhibitive character- 
istic of hydraulic cements pitting is arrested. Some- 
times bituminous coatings are combined with cement 
coating. After all, the choice of the coating depends 
upon the following: 

Expected service of the pipe line 
Importance of the line. 

Nature of the pipe 

Cost of piping system 

Cost of maintenance. 

Cost of coating 

Local soil conditions. 

In our plant we are using cast iron pipes containing 
about 2 per cent silicon. They are coated at the factory 
with a coal tar pitch by dipping the hot casting in a vat 
of the bitumen. They are assembled with hemp, or 
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oakum, twisted yarn and lead joints. This type of line 
gives excellent service in red clay soil of the nature 
and consistency found around Rome, Ga. 


Acknowledgment.—The above paper was presented 
before the 5th Annual Short School of the Georgia 
Water and Sewage Works Operators Assn. 
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Three Sewage Schools 
For New York State 


Sponsored by the New York State Sewage Works’ 
Association, the Mayor’s Conference and the State De- 
partment of Health, three Short Schools for Sewage 
Works Operators are to be held in April at 

New York University, April 1, 2 and 3. 

Cornell University, April 7, 8 and 9. 

Rensselaer Poly. Inst., April 14, 15, and 16. 

The program of the school, to be held at New York 
University, covers the following topics among others: 
“The Why of Sewage Treatment” (Dean Saviile) ; 
“Composition and Behavior of Sewages’” (Dr. Setter) ; 
“Principles ‘of Sedimentation” (Prof. Carpenter) ; 
“Primary Treatment” (C. C. Agar); “Digestion and 
Disposal of Solids” (A. S. Bedell) ; “Hazards of Sewers 
and Treatment Works” (J. L. Barron) ; “Stream Pollu- 
tion” (F. W. Gilcreas); “Responsibility of Sewerage 
Operators” (M. Cohn) ; “Regulation of Sewer Connec- 
tions and Maintenance” (E. Firth) ; “Round Table on 
Operating Problems’ (W. Donaldson, Leader). 

Deputy Commissioner of Sanitation W. D. Binger will 
be the dinner speaker. Not having received the pro- 
grams for the Cornell and Rensselaer Schools topics 
scheduled for these can not be listed. 
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John Chambers Dies 


John Chambers, Chief Engineer and Superintendent 
of the Louisville (municipally owned and operated) 
Water Company, died January 20. He had been a vic- 
tim of the dread diabetes and spent the closing 90 days 
of his life in the hospital. Not many of his acquaintances 
realized that John Chambers was in his 72nd year, He 
died a bachelor. 


A native of Louisville, he was a graduate of Rennselaer 
Polytechnic Institute, established himself in private prac- 
tice as a counsulting engineer, became City Engineer of 
Louisville in 1908. He resigned in 1921 to become Chief 
Engineer of the Louisville Water Company—then 
privately owned. The same year he became a member 
of the American Water Works Association* which he 
served in several capacities, and became a member of 
its governing Board of Trustees in 1929. He was also 
a member of the American Society of Civil Engineers. 

Succeeding Mr. Chambers is L. S. Vance, former 
Principal Assistant Engineer of the Louisville Water 
Works and, for some time past, all that the title indicates. 





*Louisville Water Company has maintained a Corporate Mem- 
bership in A. W. W. A., since April 1909 and W. H. Lovejoy, 
Supt. of Filtration maintains a membership which has run con- 
tinuously since June 1908.—Ed. 


v 


New York State's Sewerage 
Construction Keeps Apace 


In January the New York State Department of Health 
approved 26 sets of plans for new construction or sew- 
age works betterments. In this group 21 were municipal 
plants and five were for private or semi-public projects. 
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CHLORINATION TOPICS 


A Report of the February Meeting 


By HARRY A. FABER* 


Associate Editor 


February 18th, members of the New England 

Water Work Association heard three technical 
papers on various phases of water and water main chlori- 
nation. Also, a new feature, for members primarily 
interested in the operation of water treatment plants, 
was introduced. The inaugural staging of a “Chemists’ 
Round Table” simultaneously with the long established 
“Superintendents’ Round Table” was an innovation de- 
noting the growth of interest in water treatment in the 
New England States. 


Chase Tells of Flood Conditions 


During the luncheon meeting, E. Sherman Chase, 
(Metcalf and Eddy, Engrs.) graphically pictured the 
Ohio flood area conditions. He had just returned from 
detail in the affected sections, and impressively “brought 
the flood to Boston.” If Boston were in a condition 
similar to Louisville, all of the city with the exception 
of Beacon Hill would be submerged, he said. The 
flow of the Charles River would then carry 65,000 million 
gallons per hour past the city. 

A difficult sanitation problem had been created due 
to the spoilage of food products—some 600 tons of con- 
demned material being disposed of in an abandoned 
quarry, and much more in the river. It had been 
necessary to dispose of 14,000 dead animals—drowned 
or starved. He complimented the health organizations 
which worked efficiently under severe conditions. 


Chemists' Round Table 


(Chairman, Prof. Melville C. Whipple.) 
Judging by the enthusiastic discussion of those mem- 
bers attending the Chemists’ Round Table session, this 
feature should become a regular addition to the program. 


M ‘evrcan in Boston at the Hotel New England, 


Topic 1. “What amount of residual chlorine can you 
maintain in tap water without causing complaints from con- 
sumers? Is this amount necessary for satisfactory disin- 
fection?" 

For Cambridge, Mr. Smith reported that a dose of 
2.2 Ib. per m.g. of chlorine produced a residual of 0.08 
to 0.10 p.p.m at the plant. This dose gave a residual 
of about 0.01 p.p.m. in the downtown area. Disinfec- 
tion had been satisfactory with such residuals and no 
taste or odor complaints are received. At Newton, Mr. 
Crocker reported the well water to be of a type very 
sensitive to chlorine and that it is impossible to maintain 
an appreciable residual without taste complaints. 

Where chloramine disinfection is practiced at Salem- 
3everly, Mr. Johnson reported that a 1 to 2 ratio of 
ammonia to chlorine is used. This was first applied to 
give a residual of 0.3 p.p.m. at the plant and of 0.13 
p.p.m. in the downtown area. It had since been found 
that maintaining half this residual as the water leaves 
the plant leaves at least 0.01 p.p.m. at the end of the 





*Assistant Engr., The Chlorine Institute, New York City. 
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line. Not only had this given adequate disinfection, but 
treatment with a persistent chloramine residual had elim- 
inated “slime” from the mains. 

It was in the end conceded that no universal rule 
could be laid down as to the most desirable residual ; that 
such had to be determined for the individual supply ; that 
chloramine disinfection, as a rule, had produced fewer 
taste and odor complaints and proved a benefit in main- 
taining a more sterile distribution system. 


Topic 2. "What procedure do you find gives satisfac- 
tory results in the control of reservoirs for algae?" 


It appeared in this discussion that New England has 
more than its share of taste troubles to deal with. M. S. 
Wellington of New Haven, finds it necessary to treat 
all reservoirs with copper sulphate when water tempera- 
ture reaches 55 to 60 degrees F. Counts of organisms 
are made on weekly samples, and when counts continue 
to increase over two sampling periods, immediate treat- 
ment is indicated. About 2 lb. of copper sulphate per 
million proved adequate treatment of the upper 15 ft. of 
reservoirs and maintained satisfactory taste conditions. 

At Hartford, Mr. Gentner had found taste and odor 
conditions cause less difficulty than had the effects of 
algae growth on plant operating efficiency. Proven most 
satisfactory had been treatment of reservoirs with 2 to 
2.5 lb. of copper sulphate per m.g. and temporarily stop- 
ping use from the reservoir. An old filter plant (West 
Hartford) is kept in reserve and is used until a better 
water may be drawn from the usual supply. 

Mr. Bean described a difficult condition at the Scit- 
uate plant (Providence) in which counts of 60,000 or- 
ganisms per cc.—largely anabaena—were encountered. 
Entire surface of the reservoirs had become blue-green 
in color. By drawing water from an intake level near 
the bottom, where counts were only about 300 per cc. 
no trouble was encountered. The condition persisted 
some ten days and then disappeared without treatment. 

When a bottom source had been tried at Wanaque, 
N. J., Mr. Griffin (Wallace and Tiernan Co.) said the 
reservoir shortly after construction had shown CO, and 
H,S (8 to 9 p.p.m.) present up to within 40 ft. of the 
surface. When microorganisms, usually asterionella, 
were present they existed to about 30 ft. below the sur- 
face. Attempts to draw between these levels had not 
been entirely successful since a cone apparently was 
created, drawing first H,S and then algal tastes into the 
supply. As the reservoir aged, the amounts of H,S and 
CO, decreased and less trouble was experienced. 


Topic 3. "What do you consider worthwhile tests to be 
made in connection with plant operation?" 


On this, only qualifying answers based on the type 
and complexity of the plant, were possible. But, in ad- 
dition to the usual chemical and bacteriological tests, Mr. 
Johnson said that at Salem-Beverly confirmatory tests 
for the coli-aerogenes group had been considered uti- 
necessary on raw water known to be polluted, but con- 
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sidered important tests on the final effluent to show de- 
ndable purification. At Leominster, pH is a very 
important test, since proper coagulation depends upon 
this characteristic. Coagulation at pH 5.5 produced a 
ood floc and effective color removal, At too high an 
alkalinity (pH) color would redissolve. There seemed 
to be indications of residual alum in the filtered water 
at the same time. 

Mr. Bean said that the residual alum test, as a measure 
of process efficiency, was too often neglected; that the 
amount passing filters in winter was ordinarily greater 
than in summer. The complaint of hard water is in 
general caused by an observable soap scum, and the 
presence of aluminum and appreciable organic content 
would add greatly to this undesirable quality. At the 
Scituate plant a change from 15 p.p.m. hardness with 
alum coagulation to between 30 and 50 p.p.m. hardness 
with the change to lime and chlorinated-copper as treat- 
ment had been noticed only by laundries concerned with 
soap consumption. Ferric chloride coagulation and pH 
correction with lime was now proving an economical 
and efficient treatment at Providence. 


Superintendents’ Round Table 


(Chairman: H. T. Gidley) 
A variety of difficulties, and a smaller number of 
solutions, was brought forth by the question: 


"How do you treat dead ends and overcome water 
hammer on same?" 


The neat answer, that the only way to eliminate such 
trouble was to eliminate the dead ends, appeared not so 
feasible as it sounded. Mr. Gidley told of a bad water 
hammer produced by pumping to a standpipe intermit- 
tently with a large capacity pump. A smaller pump, to 
run continuously 24 hours a day, had been of material 
aid—and reducing the size of the dead-end main beyond 
the last hydrant was further beneficial. 


Mr. Brigham (Marlboro), described a 7,000 ft. line 
which could not be tied into the system. Taste conditions 
were bad in warm weather, but continuous bleeding with 
a small pipe or hose on hydrants proved very helpful. 
Objectionable fixture vibration was often caused by im- 
properly suspended plumbing inside the house. He had 
corrected a serious water hammer on a 6 inch line, car- 
ried over a steep hill some 4 miles from a reservoir, by 
using an air chamber. A pit was dug and large steel 
pipe used as the expansion tank. In Grafton, the sub- 
stitution of a triplex for a duplex pump had lessened 
water hammer, and when this was later changed to a 
centrifugal pump no further trouble was experienced. 


Roger Esty (Danvers), cited a similar improvement 
by his substitution of a centrifugal pump. In another 
instance, a manufacturing plant had found leaky valves 
and closed its gate valves at night to prevent water loss. 
Then each morning a sudden heavy draft was caused by 
opening a 6 inch line almost instantaneously. In a 
laundry the sudden opening and closing of quick-acting 
valves had proven equally objectionable; was corrected 
by installation of proper valves. Mr. Gidley said that 
on automatic gas water heaters, hammer may be elim- 
inated by the installation of an inexpensive pressure 
regulating valve. 


Topic 2. “How are* meter readings obtained where 
houses are locked? Do meter readers note leaks and notify 
consumers?” 


Answers to this question disclosed some original meth- 
ods that have worked in particular municipalities. Mr. 
Gidley noted that out of 2300 meters about 300 usually 
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cannot be read. Mailing a card marked so that the owner 
can mark meter readings and return the information 
had given only a small percentage of returns. But, when 
such a card is left by the meter reader at the time of his 
call, about 190 of the 300 bring returns. 


At Winchester, if the regular reader is unable to make 
the reading, a card is immediately turned in and the case 
given to a special reader who cares for such cases. A 
note may be left requesting the owner to telephone and 
make an appointment for a time at which the meter may 
be read, and often evening or Saturday afternoon calls 
are successful. If, in posting the reading consumption 
is found to be unusually large an inspection for leaks 
ensues and the customer is promptly notified. If leaks 
were not known, to the consumer, an adjustment of 40 
to 50 per cent of the over-charge was frequently made. 


Mr. Ackerman (Utica, N. Y.), said no accounts were 
billed at longer than quarterly intervals, and if no read- 
ing could be obtained, it had been found preferable to 
bill an estimated amount rather than a minimum charge. 
This, to prevent the next bill from being dispropor- 
tionately high. Checking of meters in place by means of 
a cubic foot measure was described by Mr. Oakman 
(Needham), as preferable to removal. The “g” meter- 
master designed to record every detail of consumption 
to show time of draft, shut-offs, amount of flow, etc., was 
highly commended as such a record is of aid in con- 
vincing owners. 


Topic 3. “How do you explain the good qualities of 
your water to the average layman?" 


Mr. Oakman said it is important to explain how the 
condition of the consumers’ own pipes may cause tastes. 
Temperature conditions, carbon dioxide, and pH of the 
water are possibie causes of objectionable conditions, Mr. 
Taylor (New Bedford), believed the explanation must 
fit the customer’s intelligence and said they usually 
limited it to indicating the advantage of soft water which 
unfortunately was also corrosive water. 


Mr. Ackerman mentioned a novel method of keeping 
consumers informed of water characteristics through 
newspaper advertisements to prevent them from requir- 
ing individual attention. Soft water is a very mislead- 
ing term, and consumers accustomed to a certain hard- 
ness may even object to softening, according to his 
experience. Members discussed at some length the pos- 
sibility of defective electrical grounding causing tastes 
in the water and corrosion of pipes. It was indicated 
that corrosive quality of the water should be studied 
before going in for copper-service pipes. 


Technical Program 


"Operating Experiences at the Salem and Beverly Fil- 
tration Plant," by Robert P. Johnson, Superintending 
Chemist, Beverly, Mass. 

The construction of this new filtration plant, in opera- 
tion since Nov. 1, 1935, was described and pictured by 
means of slides. Water is obtained from two sources, 
the first a 55 m.g. shallow reservoir supplied from peaty 
meadow land. The water is polluted, has a swampy 
odor. The second supply, Ipswich River, drains a popu- 
lated watershed, has high color and bacterial content. 
Wash water from filter cleaning operations is run to 
lagoons and drains back to the lake. 


Paddles are used for mixing alum and operate at 1 to 
2 r.p.m. Water has a color of 24 to 70 p.p.m., coagu- 
lates readily between pH 5.4 and pH 6.7 with an alum 
dose nearly proportional to color present. Alum has 


varied from 1.1 to 1.8 gr. per gal., with 1.5 gr. per gal. 
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as a year's average. Probably the greatest difficulty had 
been taste and odor control in which little or no success 
had been had with activated carbon treatment in the 
absence of heavy prechlorinating. 

When it became necessary to increase filtration rate 
from 125 m.g.a.d. to 140 m.g.a.d. settling time decreased 
from 4 to 3.5 hours and the average length of filter runs 
became 15 hours. Wash water requirements are 4 to 6 
per cent of filtered water. The difficulty of plant operation 
is attributed to three causes: Small size of filter sand, 
algae growths, and the fact that the load applied to the 
plant is not uniform. The substitution of soda ash for 
lime as corrective treatment caused an apparent slough- 
ing off of pipe deposits in power plant boilers, and lime 
was resumed as the preferred treatment. 

Distribution system pipes were coated with slime, and 
while chlorinated water left the plant in a sterile con- 
dition, a chlorine residual could not be maintained in the 
system. Chloramine treatment was started with a 1 to 
4 ammonia to chlorine ratio. Finally a 1 to 2 ratio was 
adopted and within two weeks had penetrated through 
all the mains but not to dead ends. Flushing was re- 
sorted to and-now a dose of only 1.5 lb. chlorine and 
0.75 lb. ammonia per m.g. gives a residual of at least 
0.01 p.p.m. in all parts of the system. 

Reservoir treatment with copper sulphate in July and 
November of 1936 was unsuccessful. One to three p.p.m. 
of carbon applied in the mixing basins showed no ad- 
vantage. Finally prechlorine treatment (5.5 lb. per m.g.) 
proved able to kill the organisms, and following this 
treatment with carbon to remove the odor produced, 
showed the greatest beneficial results. 

"Experiences with Chlorinating New Water Mains and 
Other New Works," by Francis H. Kingsbury, Senior 
Sanitary Engineer, and George O. Adams, Chief of 
Laboratory, Massachusetts State Department of Health. 

While other reports have been published concerning 
pollutional possibilities of jute packing, the extensive 
study of such contamination made by these authors 
proved a distinct contribution to the subject. Main 
sterilization in new construction is recommended to 
municipalities and advice on the use of chlorine or 
chlorine compounds is given. Uniform results, however, 
prove difficult to secure, and since the joint packing 
material is the only substance permanently existing in 
pipes its use was studied. 

Some mains have required only one day for disinfec- 
tion, others from seven to as high as 17 days. Both 
hydrant and tap samples had been taken to check 
sampling points. 

Finally a number of jute samples were studied. A 
comparison of 14 available types, made by soaking 1 
gram of the sample in 100 cc. of sterile water and plat- 
ing, showed counts of coli-aerogenes types ranging from 
10,000 per gram up to one million per gram of sample. 
After allowing samples to stand for 3 days the counts 
had increased in the case of the 10,000 per gram to ten 
million and the others were correspondingly higher. 
Even by boiling, drying or autoclaving the jute sample 
to sterilize it, if it was reinfected with tap water or pol- 
luted Lawrence River water the coli-aerogenes group of 
organisms would grow. In fact, jute made a media 
nearly as good as nutrient agar! 

Experiments were performed to duplicate conditions 
existing in mains by keeping braided jute in a 10 p.p.m. 
chlorine solution and removing samples after varying 
periods for examination. After even two weeks’ ex- 
posure only slight decreases were noted. Unbraided 
jute, however, would disinfect promptly. Jutes treated 
with tar, wax, and oil, were studied. With one exception, 
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the tarred jute was free from coli-aerogenes organisms 
only one of the waxed jutes was not contaminated, the 
oiled jute had high counts. Since some jutes contain 
coli contamination and since all specimens seemed to 
support coli-aerogenes growth, it was decided to study 
its effect on a pathogenic organism. A typhoid strain 
grew well on jute media and this indicated that earlier 
reports, which tend to minimize bacteriological results, 
are too liberal in opinion. 


The authors conclude that manufacturers must de- 
velop means of making the product satisfactory. Tarred 
jutes, the best of those studied, might have the objec- 
tionable feature of producing tastes and odors in the 
water. 

"Chlorination of a Cambridge Main,” by Fred E, 
Smith, Chemist, Cambridge Filtration Plant, Cambridge, 
Mass. 


In improving this distribution system some 10,900 ft. 
of 30 inch main was laid and much pollution was pos- 
sible during construction. In one case a sewer line was 
broken and sewage flowed into the trench. A portable 
chlorinator with a capacity of 40 lb. per 24 hours was 
used but, as water supply was not readily available, it 
was necessary to supply gaseous chlorine to the line. The 
pipe was chlorinated in sections, since the main was 
filled in this manner to test for leaks. This procedure 
resulted in over-chlorinating the section near the point of 
addition, as only a small blow-off was opened to move the 
water. Back pressure in the pipe made addition of 
chlorine difficult. 

An average dose of 12 p.p.m. chlorine was applied and 
after flushing examination of the water showed counts 
of 1 or 2 per cc. with negative coli-aerogenes tests. 
Practically all residual chlorine had been removed and 
when the main was put in service no complaints were 
received. 


"Water Chlorination Experience," by Frederick O. 
Almquist, Senior Sanitary Engineer, Connecticut State 
Department of Health. 


In a most comprehensive manner Mr. Almquist dis- 
cussed the safe and efficient application of chlorine in 
connection with water supplies of his state. This paper 
is worthy of note by all designers and operators of water 
plants. Connecticut experience has shown hydraulically 
operated pumps, where water pressure must be developed, 
to be preferable to electric motors. Safety in housing 
and heating chlorinating equipment was discussed in 
detail, as were the operating, repair, and testing facili- 
ties necessary to dependable disinfection. 


In polluted water, taste and odor must be held sec- 
ondary to maintenance of an adequate residual. In Con- 
necticut the chloramine process had generally been found 
preferable to simple chlorination. Chlorine used alone 
has often caused tastes in water supplies of that state 
during the spring and fall turnovers of reservoirs which 
is accompanied by an increase in organic content .of the 
water. As a point of interest in connection with 
imaginary consumer complaints, Mr. Almquist noted 
that chlorine has never been actually found responsible 
for killing goldfish, these fish being highly resistant to 
chlorine. 


The use of chlorine in the sterilization of new mains 
was discussed, and the standard recommendation, when 
HTH or Perchloron is used was noted. Using 0.5 Ib. 
of either material per 100 ft. of pipe will give 18 p.p.m. 
of chlorine in 6 inch pipe or 3 p.p.m. in a 16 inch pipe. 
It had been felt best to use this uniform amount rather 
than to attempt to vary the dose with the pipe size and 
assume the risk of inadequate disinfection. 
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PRACTICAL HYDRAULICS 


[I]. Measurement of a Head on a Weir' 


By P. S. WILSON* 
New York, N.Y. 





This is the third of a series of articles being 
presented by the author on selected phases of 
hydraulics from the viewpoint of the practical 
water-works operator. 

Mr. Wilson’s experience as a superintendent 
of water works and later as superintendent of 
operations of all Community Water Service Co. 
plants, enables him to contribute material of 
practical value. 

His next article will deal with Float-Gages 
in measuring and recording.—Editor. 











HE measurement of flowing water by means of a 
T wee depends in turn upon the measurement of the 
head of water on the weir. Having determined the 
weir formula to be used, depending upon the design of 
the weir crest, the presence or absence of end contrac- 
tions and any other fixed conditions, the recorded flow 
then depends upon the head. The head is the single 
remaining variable quantity. It is the quantity which 
is actually observed and measured in the field, the de- 
sired knowledge as to the amount of water flowing being 
then computed by the use of the formula, table or dia- 
gram. It is assumed in this discussion that the flow 
over the weir is not affected by backwater from below. 
The head on a weir is the difference in elevation be- 
tween the crest of the weir and the surface of the water 
in the pool upstream from the weir. Figure 1 is a verti- 
cal cross section through a sharp crest weir with water 
flowing over it under a head indicated by (h). The 
shape of the upper and lower water surfaces shown in 
this figure have been determined by measurement and 
have been found to have forms similar to these, regard- 
less of what the head is, so long as the weir has a sharp 
crest and a vertical upstream face. Under special con- 





1Other articles by Mr. Wilson, dealing with measuring of flows 
by weirs, are to be found in the April and June, 1934, issues of 
WATER WORKS AND SEWERAGE. 

*Assistant to the Secretary of the American Water Works 
Association. 
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Fig, 1—Characteristics of Water Flow Over a Weir 


ditions at low heads the water may, however, cling to the 
downstream face of the weir. 

Figure 1 shows clearly the fact that in this general 
case the water only touches the crest along the one sharp 
edge and then leaps free. The arrows showing the con- 
verging stream indicate the reason for the shape which 
the lower surface of the water is found to take. There 
is one very important fact to be noted from Figure 1— 
namely, the upper surface of the water starts to curve 
downward before it reaches the weir. This results in 
the depth of water at the weir crest actually being only 
about 85/100ths of “h” (expressed as 0.85h)—the con- 
dition which makes it necessary to measure the height 
of the water surface at some distance upstream from 
the weir when determining the head. The height of the 
water surface should be measured at a point located 
upstream from the weir a distance at least equal to three 
times the maximum head to be encountered. 


Measuring Gages 


The type and design of gage to be used to determine 
the water level depends upon the accuracy desired and 
the conditions under which it will operate, 


The Staff-Gage 


The simplest and most commonly used type of gage 
consists merely of a strip of wood or metal with the 
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Fig. 2—Methods of Setting and Calibrating Weir Gages 
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necessary graduations marked upon it. A section of a 
carpenter’s rule or a surveyor’s rod may be used if ade- 
quately waterproofed by varnishing. One of the best 
forms of gage board consists of a vitreous enameled ware 
metal plate mounted on a wood plank. The graduations 
and figures are baked into the enamel. Gages such as 
these, often called staff-gages, if well graduated and 
carefully read will enable the water level to be deter- 
mined to within about 0.01 feet, equivalent to about 4% 
inch. This is sufficiently accurate for most purposes 
other than studies requiring laboratory refinements. One 
of the greatest disadvantages of this type of gage, how- 
ever, is the necessity for locating the observer's eye near 
the water level when taking a reading. This is not always 
convenient. Care must be taken to read at the true 
water surface and not the height to which the water 
surface curves upwards where it wets the gage. 

When mounting a staff-gage great care is needed to 
insure that the zero of the gage is exactly level with the 
crest of the weir, and that it remains so. A small error 
in this respect will cause a large error in the results, par- 
ticularly at low heads. Moreover, this error will always 
be in the same direction and will not tend to correct itself 
or be compensated for by other errors. 

By the careful use of a surveyor’s level a gage may be 
set with sufficient accuracy. If a surveyor’s level is not 
available then the water surface itself may be used in 
the manner indicated in Figure 2. Choose a time when 
the water surface is not rising or falling too rapidly and 
preferably when it is lower than the weir crest. By means 
of a carpenter’s hand level and rule measure the distance 
(x) down to the water surface from the weir crest. Then 
measure up from the water surface at the gage loca- 
tion and set the gage zero the same distance (x) above 
the water level as the weir crest was found be. ‘Then, 
afterward, such gages should be regularly checked to be 
certain that they have not been moved, and that the zero 
point is correct. 


Plumb-Bob Gage 


Another form of gage is known as a plumb-bob gage. 
It consists of a graduated steel tape with a heavy plumb 
bob on its end. It is used to measure from a fixed refer- 
ence mark, above water level, down to the water surface. 
By allowing it to swing slightly the contact of the plumb 
bob with the water surface may be very accurately noted. 
This naturally assumes the water surface to be smooth. 
The plumb-bob gage may be most accurately read if the 
tape is run over a curved block of wood, mounted 
permanently above the water, which has the reference 
mark fixed on its upper surface, as indicated in Figure 2. 
The zero reading on this type of gage may be determined 
by measuring down to the water surface from the weir 
crest as shown in Figure 2 and applying the correction 
factor determined by a simultaneous reading of the tape. 
Chain Gage 

A similar type of gage known as a chain gage is often 
used. For the tape a chain running over a wheel is sub- 
stituted. With this arrangement the position of a marker 
attached to the chain above the wheel is read along a hori- 
zontal scale. This type of gage is not so accurate as the 
former and it is not advised for weir readings except in 
the case of rough work or high heads. It is often used 
for river heights where accuracy within about 0.05 feet 
is generally satisfactory. 

With all types of gages difficulty is introduced if the 
water level is disturbed by waves or surges. In the case 
of the gages above described this can only be overcome 
by the skill and patience of the operator in mentally 
averaging the indications while observing them over a 
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short period. Practice can develop considerable skill jn 
doing this. 
Float-Gage 

Probably the most accurate type of gage, if well de- 
signed and constructed, is a float gage. Besides its ac- 
curacy it also has other advantages. Difficulty in read. 
ing due to waves and surges may be most readily over. 
come with the float type gage which is readily adapted to 
the use of an automatic recording mechanism. There are 
a number of different arrangements of float gages and 
several important features to be considered in their de- 
sign which will be discussed in an article to follow. 


. 
Meetings Scheduled: 


March 18*—Boston, Mass. (Hotel Statler). 


New England Water Works Association. Sec’y, Frank J. 
Gifford, 613 Statler Bldg., Boston, Mass. 
*(Also April 18th at Hotel Statler.) 

March 25-26—INpIANAPOLIS, IND. (Antlers Hotel). 


Indiana Section, A. W. W. A. Sec’y-Treas., J. A. Bruhn, 
30x 855, Indianapolis, Ind. 
March 30-April 1—Ocara, FLia. (Camp Roosevelt). 


Florida Section, A. W. W. A. Sec’y, J. R. Hoy, W. & T. 
Co., 404 Hildebrant Bldg., Jacksonville, Fia. 
April 5-7—CuHatranooca, TENN. (Hotel Patten). 


(a) Southeastern Section, A. W. W. A. 


(b) Kentucky-Tennessee Section, A. W. W. A. 
Joint meeting. 

(a) Sec’y-Treas., W. H. Weir, State Dept. Health, Atlanta, 
Ga. 

(b) Sec’y-Treas., H. 
ville, Tenn. 

(This notice supersedes previous notices of separate meetings. 

The two sections will combine to hold a “Little Convention” 

at Chattanooga.) 

April 14-16—MontreaL, CANADA (Windsor Hotel). 


Canadian Section, A. W. W. A. Sec’y-Treas., A. E. Berry, 
Chief Engr., Ontario Dept. of Health, Parliament Buildings, 
Toronto, Ont. 

April 19-22—Lewistown, Mont. (Hotel Burke). 


Montana Section, A. W. W. A. Sec’y, H. B. Foote, Chief 
Engr., State Board of Health, Helena, Mont. 
April 22-23—PHILADELPHIA, Pa. (Hotel not selected). 
(a) Four States Section, A. W. W. A. 
(b) Penna. Water Works Operators’ Assn. 
Joint meeting. 
(a) Sec’y-Treas., Carl A. Hechmer, Washington 
San. Distr., Hyattsville, Md. 
(b) Sec’y, I. M. Glace, 22 S. 22nd St., Harrisburg, Pa. 
April 29-30—SprINGFIELD, Itt. (Abraham Lincoln Hotel). 


Illinois Section, A. W. W. A. Sec’y, W. D. Gerber, Engr., 
State Water Survey, P. O. Box 232, Urbana, III. 
May 6-7—Wi_MincTon, Dev. (Hotel Dupont). 


Maryland-Delaware Water & Sewerage Assn. (11th Annual 
Meeting). Sec’y Treas., A. W. Blohm, 2411 N. Charles St., 
Baltimore, Md. 

May 20-22—Victoria, B. C. (Empress Hotel). 


Pacific Northwest Section, A. W. W. A. Sec’y, Fred Mer- 

ryfield, Prof. of C. E., Oregon State College, Corvallis, Oregon. 
June 4-5—Urtica, N. Y. (Hotel not named). 

N. Y. State Sewage Works Association. Sec’y-Treas., A. S. 

Bedell, State Dept. Health, Albany, N. Y. 

( Manufacturers’ exhibits a feature of this meeting). 


D. Schmidt, State Dept. Health, Nash- 


_ 


Suburban 





June 7-11—Burrato, N. Y. (Hotel Statler). 
American Water Works Association (Annual Con- 
vention). Executive Secretary, Harry E. Jordan, 29 
West 39th St., New York City. 











June 21-25—State College, Pa. (Penna. State College). 
Pennsylvania Sewage Works Association (June 21-23). 
Sec’y, L. D. Matter, State Dept. Health, Wilkes Barre, Penna. 
Pennsylvania Water Works Operators’ Assn. (June 23-25). 
(10th anniversary.) Sec’y, I. M. Glace, 22 S. 22nd St., Har- 
risburg, Penna, 
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FLOW STUDY ON A "SEPARATE" 
SANITARY SEWER SYSTEM 


By V. W. WILLITS 
Cons. Engr.,* Los Angeles, Calif. 


is one from which storm water of great seasonal 

or annual fluctuation is entirely excluded. These 
so-called “separate” systems, as is to be observed, have 
not attained that ideal 

The chief effects of winter rains upon the flow, in 
sanitary sewers, where entirely separate drains for 
storm water are maintained in one major city, are here 
set forth and picturized. 

In Southern California the short torrential rainy sea- 
son makes imperative a separate system of storm water 
trunks where accumulated quantity becomes too great 
for surface gutters, so that sanitary sewage proper can 
be moved with reasonable cost and efficiency during the 
remaining three-quarters of the year. Therefore, Los 


\ N IDEAL “separate” system of sewers, of course, 


Angeles gives constant attention to means of diverting. 


from its sanitary sewers the runoff from public and pri- 
vate bathing pools, large laundries, and !awn irrigation, 
in addition to rainfall. 


The accompanying parallel graphs reveal, for the 
years 1926, 1927, and 1928: 


(a) Average weekly maximum rate of outfall! sewer 
discharge, by months, in second-feet. 

(b) Monthly average rate of domestic water con- 
sumption in second-feet from Los Angeles’ chief 
water supply system. 

(c) Monthly rainfall, in inches, at the Los Angeles 
recording stations. 

(d) Mileage of sewers, population and extent of 
street paving. 

The years shown contain the highest, next highest, 
and a lowest rainfall record for the period during which 
venturi records of the outfall sewer exist. 

The derivation of these graphs involves the assump- 
tion of a regularly increasing rate of solely household 
and commercial consumption of water (excluding lawn 
irrigation and other summer extras), which rate is equal 
to the total rate at the winter minimum; and that the 
simultaneous sewage flow rate from solely household 
and commercial sources follows variations parallel to 
those of the water consumption, being equal to the total 
flow at the dry weather minimum. 


A study of the diagrams shows 100 second-feet to be 
the maximum storm water increment, occurring with 
the maximum rainfall in February, 1927. The deduced 
— for comparison, in forecasting the probable pipe 

capacity required for storm water increment to sanitary 
sewage, are as follows: 

Area sewered, about 50 square miles. Miles of sewer 


in paved street, 945; and in unpaved, 605; total, 1,550 
miles. 


The outfall sewer is 10.5 ft. high, semi-eliptical. Its 
capacity, flowing full, is 430 second-feet. 


= 


Cross-section for Storm Water 75 
—-—— - = =x 02133 
Cross-sec. for Sanitary Sewage 430 less 75 

75 sec.-ft. 
—— = 0.00234 second-feet per acre. 
50 sq. mi. X 640 


*Formerly with the Bureau of Engineering, City of Los An- 
Seles 
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INCHES RAINFALL 


ECOND FEET FLOW 








Rainfall and Increments of Storm Water to Sanitary Sewage 
Flows and Water Consumption. Lower Graph Pictures Popu- 
lation Served, Sewer Mileage and Percent of Streets Paved. 


The sanitary sewage proper is: 
185 sec.-ft. 





= 0.0058 sec.-ft. per acre, and 
50 sq. mi. X 640 

185 sec.-ft. 
= 0.00015 sec.-ft. per capita of 





1,275,000 (population ) 
46 per acre. 

This represents a composite of every class of resi- 
dence, apartment, and hotel, and of retail and wholesale 
business, and of manufacturing, packing, oil refining, 
motion picture and steel industries. 


Manholes are predominantly of standard type, 2 ft. 
diameter, with a 34-inch hook hole and one or two rim 
notches. About 1 per cent were of very old type and 
perforated for about 10 per cent of lid area. About 
14 per cent had no hook hole, but two rim notches. 
Spacing of manholes is 330 ft. approximately, except 
in sharp curvature representing about 5 per cent of the 
mileage; and, for about 2 per cent of the mileage the 
spacing averages 2,500 feet. 

The probable total maximum approximate storm run 
off for this case, which involves 160 square miles of 
sewered area having a clayey soil sloping on the average 
35 ft. per 1,000 and 20 per cent roofed and paved, for 
a 2 hour rainfall averaging 0.33 inches per hour, is 
(by Mc.Math) 0.03 sec.-ft. per acre, or 3,072 sec.-ft. 


The proportion leaking to the sewers can, thereby, be 
calculated as being: 
100 sec.-ft. 


3072 


[In a forthcoming article, A. M. Rawn, Asst. Chief 
Engr., Los Angeles County Sanitation Districts, will re- 
veal the results of careful studies which reveal the sur- 
prising volumes of storm water which enter sanitary 
sewers through or around man-hole lids of various pat- 


3 per cent (approximately). 
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Sewage Treatment Progress 
From Two Sides 


N this issue are two important articles pertaining to 

sewerage and sewage treatment. That by Professor 
Hyde constitutes an able and valuable recounting of the 
more important developments in the treatment of sew- 
ages. Of special interest are the author’s enlightening 
comments on present day trends in sewage and wastes 
disposal. The other article, that by Messrs. Klassen 
and Wisely which is a worthy companion contribution, 
recounts effects and results from “The Newer Methods 
of Sewage Works Financing,’ as these have been put 
tc advantageous use in a state already known for its 
progress in pollution abatement. 

In short, Professor Hyde’s review is stimulating and 
informative in respect to those advances which go to 
improve the technical and economic aspects of sewage 
and wastes treatment. Klassen and Wisely’s contribu- 
tion serves to show how the all important problem of 
financing sewerage betterments and new works and, 
most important, the effective operation and maintenance 
of the latter, has been largely solved by the newer and 
recently legalized methods of raising funds for sewerage 
betterments. Such progress, as is brought to light in 
the numerous installations of treatment works during 
the past two years or less in the smaller communities 
of Illinois, heretofore unable to finance such betterments, 
is highly impressive. 

The most impressive revelation in the Illinois ex- 
perience is, to this writer, the flexibility made possible 
in financing sewerage betterments through the now legal 
method of operating sewage works as a public utility in 
conjunction with the communities’ No. 1 utility—its 
water works. While the Illinois results serve to focus 
attention on the merits and workability of the scheme 
of combining water works and sewerage under a single 
management, the plan is not entirely new. For some 
time the trend in other states has been in this direction 
where legally permissive. Progress in sewerage better- 
ments in North Carolina, for instance, can be definitely 
traced to legislative acts which permitted combination 
schemes of financing and operation of the water works 
and sewerage departments. To many it is not known 
that several of the larger cities, such as Cleveland, Day- 
ton, Dallas, Columbus, Providence, have for some time 
operated their twin utilities, water works and sewerage, 
as the interlocking and interdependent public service 
enterprises that they are. The Illinois experiences are 
none the less impressive in showing the practical work- 
ability and, most important, the marked acceptability of 
the newer scheme of financing sewerage betterments for 
the smaller community. Undesirous of or unable to 
issue general obligation bonds, these municipalities now 
find the legalized revenue type of bond an easy to issue 
and worthy security in the eyes of finance groups. 

Not the least value in the service charge method of 
financing sewage treatment works is the fact that the 
service charge must be ample to adequately maintain 
and operate the works. In turn, this means the avail- 
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ability of funds for improved operation and a higher 
class of operation and management by qualified oper- 
ators. With service charge methods of financing, evi- 
dence is already available to show that operators in re- 
sponsible charge are better qualified men who are being 
more adequately compensated. 

With impetus being given sewage treatment as the 
1atural consequence of the basically more sound, and 
easier and less disturbing methods of financing to the 
tax-paying public; with present day trends toward more 
flexible, dependable and technically and economically 
improved methods, as recounted in Professor Hyde's 
review; with the trend toward, and possibilities of, 
combining the two interlocking hydraulic utilities, water 
works and sewerage, under a single general manage- 
ment ; with more adequate and better compensation made 
possible to management and operating personnel—what 
is in sight for sewerage betterments? If all concerned 
will keep the possibilities now at hand before them, and 
seek to further advance that progress so effectively got- 
ten under way in the past two years, we shall see the 
lamentable deficiency in sewage treatment markedly re- 
duced in the next few years. What’s more, we shall! 
see existing works manned and operated more efficiently 
by better qualified operators who are more adequately 
appreciated and compensated. 

Along with advancing municipal efforts at stream 
cleansing a natural consequence is expected in the nature 
of advances in industrial waste treatment. Looking 
forward to the latter, some form of Federal anti-pollu- 
tion legislation seems to be justified. Unlike the case 
of municipal waste treatment, where financing can be 
more equitably arranged and where arguments of com- 
petitive advantage do not enter, the cost of waste treat- 
ment to industria! establishments must enter the cost 
of the manufactured products. The state which has 
not an ample restraining law, or fails of enforcement 
of such a law, may find itself the “dumping ground” 
of industry unless some uniformity in state anti-pollu- 
tion legislation is brought into being. Like Federal 
quarantine and public-health regulations some pattern of 
Federal “standards,” supplemented by more _ specific 
drainage basin requirements, seems highly desirable in 
industria! pollution control if uniformity in require- 
ments, so-called hardships, or lasting progress is to be 
had in all sections. 

We can see no alternate to a general Federal juris- 
diction. and paternalization in any effective solution of 
America’s stream pollution and water utilization prob- 
lems. In the meantime sewage treatment progress will 
continue and with technical and financing advances much 
can be accomplished which seemed practically impossible 
in the smaller communities in the past, and only through 
efforts divorced from other municipal functions in many 
of the larger cities. 
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Maintain Design 
Capacity 


Barrett Water Works 
Enamels form a lining 
in pipe so smooth that 
the capacity of a system 
is maintained for years to 
come. They increase the 
coefficient of flow, and 
eliminate tuberculation. 
No other material offers 
greater resistance to 
moisture absorption than 
coal-tar pitch, which 
forms an efficient protec- 
tion to electro-chemical 
corrosion, soil acids, al- 
kali and earth currents. 


THE BARRETT COMPANY 
40 Rector Street New York, N.Y. 


WATER WORKS 


ENAMELS 


FIELD SERVICE 


The Barrett Company main- 
tains a Pipe Line Service De- 
partment to assist engineers 
in all coating problems, and 
also has available Field Ser- 
vice men whose assistance is 
offered where Barrett’s 
protective coatings are used. 
Inquiries are invited. 
. 


44" diameter steel pipe 
City of San Francisco, Cal. 
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EQUIPMENT NEWS 


Pozzolith" 

Master Builders Company of Cleveland 
have had much to say recently about their 
“POZZOLITH’”—all because of the glow- 
ing letters of praise frgm engineers and 
architects. Many engineers know of the 
attributes of “POZZOLITH”; but, for the 
benefit of those who do not, the material 
is a gelatinous liquid which, when added 
to concrete mix in the ratio of 1 gal./cu. 
yd. of concrete, chemically combines with 
the free lime, changes the physical proper- 
ties of the mortar and the chemical and 
physical properties of the concrete pro- 
duced. Results:—Increased fluidity and 
workability of the mortar mix, with a re- 
duction of 15 to 20 per cent in water re- 


quirement—taking less than 18 Ibs. of 
water per bag of cement for complete 
hydration. Attendant Effects:—A mix 


more easily and uniformly placed; a denser, 
harder stronger concrete. End Results :— 
Concrete with minimum porosity which 
stands up against severest frost action; 


concrete with less shrinkage and less solu- 


ble salts (lime, etc.) to produce subse- 
quent porosity due to leaching; consequent 
higher resistance to sulphate attack 


(crystallization spalling), and swelling and 
disintegration due to so-called sewer-gas 
attack—the latter being in reality sulfuric 
acid attacks due to the sulphide bearing 
sewage gas oxidation above water line. 

All of the above claims and more are 
effectively exhibited in an illustrated man- 
ner, and supported by engineers’ statements, 
in a recent brochure “POZZOLITH,” 
which is to be had for the asking from 
Master Builders Company, 7061 Euclid 
Avenue, Cleveland, Ohio. 


v 
"Lightnin" Mixing 

With the ever increasing appreciation of 
the value and money saving effects secured 
from flash-mixing in the coagulation of 
water, sewage, trade wastes and sludge, and 
chlorination of sewages, it is especially 
timely to say something of Mixing Equip- 
ment Company’s “LIGHTIN” Mixers and 
Agitators, long established with industrial 
users. Not yet well known in the water 
and sewage fie‘ds; these handy mixers have 
recently gorié into several plants as chem- 
ical dissolving and mixing devices. How- 
ever, this equipment deserves attention as 
flash agitators for the purpose of quick and 
effective and economic distribution of 
coagulant, chlorine, lime, etc., throughout 
the menstrum being treated. 

In a great variety of styles and sizes 
“LIGHTNIN” Mixers and Agitators are 
available, the result many years 
adaptation in the industrial field. Starting 
with laboratory models, the line contains 
many portable sizes, and closes with large 
heavy duty stationary sizes. Speeds and 
diameter of propellers and setting angle 
yrovide variables to meet conditions im- 
posed. The unit can be set into a down pipe, 
by inserting a “leg” in the line, or set hori- 
zontally to pass through the side wall of 
a chamber of tank. The flexibility of adap- 
tations and special features can best be ap- 
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Portable Geared “Lightnin” and (Inset) 
the Stationary Pipe Line Model 


preciated by examination of the recent 
Catalog B, 53—“LIGHTNIN” Mixers— 
Address Mixing Equipment Co., Ince., 
Rochester, New York. 

v 


Taylor's New Long Range Comparator 


W. A. Taylor and Company, well known 
laboratory supp!y house of Baltimore, an- 
nounce a new “Long Range Slide Compara- 
tor” especially designed to meet the need 
for a combination portable and laboratory 
set covering pH ranges wider than those 
covered by two indicators. It comes with 
various combinations of indicators and 
color standard slides. Starting with 3, 
can be expanded to 9 indicators and re- 
quisite standard slides to cover any part or 
the whole pH range 0.2 to 13.6. The light 
weight case, 6 x 9 x 11% inches in length, 
has a safe carrying handle. The color 
standards are guaranteed against fading 
for five years. 

For detailed description of this set, and 





Long Range Slide Comparator 





variation of indicator and slide combina. 
tions, with price schedule of each—addresg, 
W. A. Taylor and Company, 872 Linden 
Ave., Baltimore, Md. 


v 
New Tanktrol 


In their new catalog “Automatic Con- 
trols for Water Systems and Sewage 
Works,” Automatic Control Company of 
St. Paul, Minn., announce the new E-2 
TANKTROL which supercedes their older 
E-1 and D. W. TANKTROLS. It is a 
pressure-type pump control for water sys- 
tems having high level reservoirs, stand 
pipes or elevated tanks. 

The desirable features of each of the 
older units have been combined in the new 
TANKTROL. Added has been the fea- 
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New Tanktrol 


tured and exclusive SURGETROL (a 
thermal-electric hook-up) which prevents 
surges and brief pressure disturbances from 
causing the pump motor to cut in or cut 
out due to the temporary “false-alarm.” 
For deep well turbines, back-spin protec- 
tion is also given. Equipped for full 
range, with high and low level settings, its 
accuracy has been increased. 

In the same catalog improved Types 
“M,” “T,” and “D,” SELECTROL units 
for sequence or program control of mul- 
tiple combinations of sewage pumps, equip- 
ped with variable or single speed motors, 
are illustrated and described. For hydro- 


pneumatic water tank installations two 
types of DUOTROLS are offered. For 
the complete new Catalog C-1l, address 


Automatic Control Company, 2590 Univer- 
sity Ave., St. Paul, Minn. 


v 


Dresser 65's Big Brother Now Has 
Little Sister 


The accompanying illustration effectively 
confirms that old Chinese proverb—“One 
picture is worth a thousand words.” It 
reveals all there is to the small Dresser 
65 fittings, in make-up and simplicity of 
application to pipe sizes from % to 2 inch 
—with plain or threaded ends, and rough 
or smooth surfaces. Slip it on, screw it 
tight (or tighter)—that is all there is to 





You’d have to tramp nine milesto cover the entire length 
of St. Louis’ new water conduit! The diameter of 60” 
throughout is impressive, too! A previous 60-54-48” 
conduit, recently completed, is even longer—13 miles! 
Both are completely joined with Dresser Couplings! 


FIVE REASONS WHY MODERN WATER LINES ARE DRESSER-COUPLED: 


PERMANENT TIGHTNESS—proved for 50 years, on 150,000 miles of pipe. 
FLEXIBILITY—normal pipe movements—present in every line—are absorbed. 


SIMPLICITY—joint parts are ‘‘factory-made’’; ordinary labor can install. 
STRENGTH—predetermined ; joints safely withstand any specified pressure. 
TRUE ECONOMY—a truly lower joint cost throughout the life of the line. 


Write for our General Catalog No. 36. 
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Much Ado About 
“Industrial Effluents 


Industrial Wastes may include every- 
thing from floor-sweepings, or steel 
filings to slag. The wastes that most 
concern sewage magazine readers are 
the liquid wastes from Industry — 
which we call “Industrial Effiluents”. 


Right now there is much ado about 
these effluents and the river and stream 
pollution they cause. 


Izaak Waltons arise to protect the 
fish—seafood industries to protect 
their oysters—civic associations decry 
the ruination of bathing and our other 
natural stream resources—private and 
municipal water companies protest 
the dumping of “odor and taste” into 
water supply sources—Boards of 
Health arise to maintain the public 
health by correcting the effluents from 
Industries. 


Much We Do About 
“Industrial Effluents” 


%Proportioneers% Devices are suit- 
able for accurate feeding of industrial 
effluent correcting chemicals: 


Coagulant Chemicals (Ferric, Alum, 
etc.)—Sterilizing Solutions (Hypo- 
chlorite, chlorine solutions, etc.) —PH 
control Chemicals (Soda ash, lime, 
sodium silicate, etc.) 


Chemical Plants, Dye Plants, Dairies, 
Canneries, Breweries and the host of 
industrials who want to stop stream 
pollution most effectively and at mod- 
est cost are invited to incorporate our 
devices into their specifications for 
plants to correct industrial effluent. 


Write us for bulletins, regarding 
Chlor - O - Feeders, Ferr - O - Feeders, 
Amm-O-Feeders, Alum-Feeders—Any- 
kind-of-Feeders. 


% PROPORTIONEERS %, 
Inc. 


Associated with 
Builders Iron Foundry 


9 N. Codding Street 
PROVIDENCE, R. I. 
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* Threaded or beveled pipe can sito be used 
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Dresser Compression 


tell about its application. In make up, 
the principle is that of a stuffing box with 
packing of live rubber gasket, with proven 
long life, which is followed by a tighten- 
ing (spreading) gland and nut. The tighter 
the follower nut the tighter the packing 
around the stem—in this case the pipe. For 
a rough or pitted pipe it has to be made 
up a little tighter than for smooth,—that’s 
all. The gasket is “armored” to stand up 
against “strong-arm” treatment at the end 
of the longest handled Stilsons. The 
several available Type 65 Compression 
Fittings are pictured. 

We wanted to know what practical oper- 
ators and superintendents thought about 
them. We found that they were not as 
new as we had once thought. But, learned 
of plenty reasons why these fittings should 
be called to our readers’ attention on this 
page, as labor and time saving gadgets— 
especially ideal for repair, replacement and 
emergency jobs. Specific reasons; to take 
up vibrations, expansion and contraction, 
provide flexible joints, to set in removable 
pipe lengths in corrosion observations at 
various points—etc., etc., and etc. 

To learn what “etc. and etc.” covers a 
“sample line” of these utility and emer- 
gency fittings might well be carried in 
every tool box and maintenance or repair 
truck. These “little sister” fittings have 
come to join the “big brother” Dresser 
Couplings, which have become so popular 
in the water works and sewerage field for 
jointing larger pipes. For descriptive 
literature or a “sample” fitting, address 
S. R. Dresser Manufacturing Company, 
(Dept. W. & S.), 826 Fisher Ave., Brad- 
ford, Pa. 





v 


"Weldmaster" Improved Welding 
Torch 


The Modern Engineering Company of 
St. Louis, Mo., makers of Meco Oxy- 
Acetylene Welding Equipment, are offer- 
ing a new ultra-lightweight welding torch 
known as the “Weldmaster.” Made of a 
new alloy, it weighs only 17.5 ounces with 
standard tip attached; is claimed to be the 
lightest torch on the market, and is per- 





fectly balanced for flexible manipulation 
with a minimum of effort. 


The circle-mixer, employed in all Mego 
torches, has been improved and its capac} 
increased. A rifle-smooth bore of all pas- 
sages contributes to the production of ideal 
flame characteristics under all operating 
circumstances in the full range of welding 
practice. Other exclusive features of the 
“Weldmaster” are: spring-tension equipped 
wheel handles to permanently maintain 
flame adjustments regardless of rough han. 
dling; fluted wheel handles; grip is thin 
with wide fluting. ; 

For complete description and prices, ad- 
dress Modern Engineering Co., 3411 Pine 
Street, St. Louis, Mo. 


v 


Personnel Changes in Clark Controller 

The following appointments and_ staf 
changes have just been announced by W, 
H. Williams, Vice-President in Charge of 
Sales, Clark Controller Company and 
Sundh Electric Company of Cleveland, 

O. L. Holcombe returns to the Philadel- 
phia Office as District Manager, replacing 
E. A. Hurme, resigned. To the New York 
Office, Robert H. Hoge, for several years 
connected with General Electric Company. 
From the New York Office to the Pitts- 
burgh Office, J. W. Hammann as Assis- 
tant to G. W. First, Pittsburgh District 
Manager. From Headquarters at Cleve- 
land to Detroit Office, W. R. Uffelman, 
From the New York Office to Headquar- 
ters Cleveland, S. J. Nogosek, Sales Engi- 
neer. 


Vv 
Saunders Becomes Permutit Sales 
Manager 


Daniel J. Saunders has been named 
Manager of Industrial Sales for The Per- 
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Daniel J. Saunders 


mutit Company, New York, manufacturers 
of water conditioning equipment. Mr. 
Saunders has been with the company for 
seventeen years, now being advanced from 
Assistant Manager of Sales. 


v 


Jeffrey's Renner Appointed by 
A.S.M.E. 


R. B. Renner, with the Jeffrey Manu- 
facturing Company for the last 30 years 
as mechanical engineer, was recently made 
chairman of the executive committee of the 
materials handling division of the Amer- 
ican Society of Mechanical Engineers. 
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COMPLETE 
WORTHINGTON 


SERVICE for 
FORWARD-LOOKING 
MUNICIPALITIES 





"SERVICE ‘MAINTENAN ———, 


A COMPLETE line 
of water meters 
of every type is manu- 
factured by Worthing- 
ton-Gamon Meter 
Company, a subsidiary 
of Worthington Pump 
and Machinery Corpo- 
ration. 





™ METERING! 
WATER SUPPLY 


Be sure to attend the 
AMERICAN WATER WORKS 
ASSOCIATION CONVENTION 
Buffalo, New York, June 7 to II 





POWER AND LIGHT 





SEWAGE DISPOSAL 


N hundreds of municipalities, a fast grow- 





ing list of Worthington installations is 
justifying, by splendid operating records, the 
confidence of those responsible for their se- 
lection. Maintained operating efficiencies 
and continuous dependable performance of 
all types of Worthington equipment have 
brought substantial profit to progressive com- 
munities everywhere. This is but the logical 
result of the unsurpassed engineering skill 
built into every Worthington unit... made 


effective by a rigid policy to produce the best. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY = Branch Offices and Representatives in Principal Cities throughout the World 


WORTHINGTON 
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DEPENDABILITY 








ALTITUDE VALVE 


es ALTITUDE VALVE as- 
sures perfect water-level 
control in tanks, standpipes 


and reservoirs. 


Always function without any 
water surge or shock due to 
efficient air and water cush- 


ioning. 


Furnished with automatic, 
electric and manual control, 
and for single or double-act- 


ing service. 

























SWING CHECK VALVE 


Cushioned Swing 

Check valve is non- 
slam due to perfect 
cushioning chamber. 
Minimum friction loss 
through valve and soon 
pays in power cost sav- 
ings. 
Furnished in all sizes 4" 
and larger for all serv- 
ice conditions and pres- 
sures. Easily equipped 
with lever for manual 
control. 
























FLOAT VALVE 


Float Control Valve for 
high or low pressure 
service which can function 
on any desired water level 
variation desired. No water 
hammer or shock due to air 
and water cushioning. 





Furnished in angle or globe 
patterns |/." to 24" sizes in 
bronze, iron body or steel. 
No metal contacts assure 
lifetime service. 
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WATER STRAINER 


GOLDEN-ANDERSON VALVE SPEC. CO. 





@ Clean water constantly 

assured by the efficient 
and economical strainer, sup- 
plied with any mesh basket 
of any material to meet the 
service demands. Easily and 
quickly cleaned. Designed 
for maximum capacities with 
minimum friction loss. Sizes 
S te 26". 


1329 FULTON BLDG. 


PITTSBURGH 
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PENNA. 








CATALOGS AND 
LITERATURE RECEIVED; 


[Any of the publications reviewed in this section can 
be secured from or through Water Works and Sewer. 
age, if such be desirable. | 


KOPPERS’ Products :—An impressive and reveal. 
ing reference booklet has been issued by Koppers of 
Pittsburgh to show the many and diversified materials 
apparatus, equipment and processes marketed by the 
parent company through its 32 Divisions and Associate 
Companies. The index from A to Z covers 177 items 
Of interest to the water works and sewerage field are 
such as Ammonium Sulphate, Boilers, Coal, Conveying 
Systems, Garbage and Rubbish Burning Plants (Com- 
plete and Power Producing), Gas Holders, Fire 
Hydrants, Bituminous Coatings and Paints (Aluminum 
et al.), Pipe, Sand, Shear and Sluice Gates, Tanks, 
Valves (Air, Gas, Water—large and small), Welding 
Equipment, Waterproofing and Wood Preserving Ma- 
terials. Divisions of chief interest: Hiler Engineering 
and Construction, Pittsburgh, (garbage incinerators); 
Bartlet Hayward, Baltimore, Md. (gas holders, tanks); 
Koppers Eng. & Construction, Pittsburgh (conveyors, 
processes, research, development) ; Koppers Company, 
Pittsburgh (aluminum sulphate, bituminous coatings, 
water proofing, tar-base paints); Western Gas, Ft. 
Wayne (boilers for waste heat, castings, and specials, 
high and low pressure gas-holders and purifiers, fire- 
hydrants, steel, W.I. and C.I. pipe, shear and sluice 
gates, gate valves, welding equipment). Then comes 
an extensive listing of sales offices from coast to coast. 
For this ready and useful Koppers Index and Directory, 
address Koppers Company, Publicity Department, Pitts- 
burgh, Pa. 


“What Is PERCHLORON?” :—This is the ques- 
tion answered by Pennsylvania Salt Manufacturing Com- 
pany in Chapter 1 of its newest and effectively illustrated 
36 page booklet “PERCHLORON.” The product is 
a stabilized super-test dry chlorine carrying powder con- 
taining 100 per cent cold water soluble hypochlorite. 
Easy to store, dissolve and apply; assured “available 
chlorine” content is 70% and better. The perplexing 
meaning, to many, of “available chlorine,” is defined 
and illustrated. Then comes “Methods of Preparing 
Perchloron Solutions and Dosage Regulation” ; “Emer- 
gency and Permanent Feeding Methods” ; “The Residual 
Chlorine Control Test and How to Make It”; 8 pages of 
“Perchloron in Water Purification Practices and Its 
Various Applications” ; 4 pages of ‘‘Perchloron in Sew- 
age Treatment”; 5 pages of “Perchloron in Swimming 
Pool Sanitation.” Then, a listing of the available size 
packages (cannisters), and sources of available stocks 
from coast to coast. 

To us, this booklet constitutes a highly valuable “hand- 
book” on methods of Hypo-Chlorination (permanent of 
emergency) which will enjoy wide distribution and 
usage—and, like the product, prove especially valuable 
to works managers and public health engineers for use 
in emergencies. For a copy of “PERCHLORON” ad- 
dress Pennsylvania Salt Manufacturing Co. (Technical 
Service), Widener Building, Philadelphia, Pa. 


“Pump and Hydraulics Handbook”—From Econ- 
omy Pumping Machinery Co., Chicago pump manufac- 
turers, has come a worthy pocket size handbook which 
this company is offering gratis. The first part, devoted 
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to “Pump Data” serves as a catalog of pumping equip- 
ment and pump data. It answers, in a simplified man- 
ner, such important questions as “What kind of pump 
is required ?” ; “What horsepower is needed to drive it?”’; 
“How to specify and order the proper equipment” ; 
“What cost?—pump, motor and control equipment.” 
The second part is devoted to “Engineering Data” in- 
cluding hydraulics tables, formulae, methods of solving 
pumping and piping problems. Also, electrical data, pipe 
and fittings data, and a miscellany of useful references 
and material for water works and sewerage designers 
and operators. The thumb index and “use index” makes 
the handbook easy to use. Two years in preparation, 
the information contained is based on 25 years of Econ- 
omy’s experience in the pump and hydraulics field. It’s 
well worth a place amongst handbooks. Request “Pump 
and Engineering Data.” Address, Economy Pumping 
Machinery Co. (Dept. W. & S.), 3431 West 48th Place, 
Chicago, III. 


“Modern Variable Speed Control’”—A folder from 
Reeves Pulley Company of Columbus, Indiana, de- 
scribes and pictures the several and varied applications 
of Reeves’ speed control units adapted to operation in 
typical modern sewage treatment works. Reeves’ three 
major units, “Vari-Speed Transmissions,” “Vari-Speed 
Motor Pulleys’ and “Vari-Speed Motodrives,” are all 
illustrated in actual use. These units and what they 
are designed to accomplish are described. For a copy of 
“Modern Speed Control” address Reeves Pulley Com- 
pany, Columbus, Indiana. 


Sewer Pipe Manual for Engineers :—The Robinson 
Clay Products Company of Akron, Ohio, New York and 
Canada jointly with Eastern Clay Goods Company 
(Boston) and N. A. Williams Company (Chicago) have 
issued a new bulletin to serve as an “Engineer's Manual” 
of Robinson Vitrified Clay Sewer Pipe, Sprinkling Filter 
Underdrains, Clay Liner Plates and Sequent Blocks. The 
manual sets forth proper and improper methods of laying 
sewer pipe; laboratory and field methods of checking 
strength of pipe; approved laying and back-filling speci- 
fications, showing graphically allowable back-fill burden 
for various soils; man-hole construction. Useful tables 
of computing data, dimensions of pipe and _ fittings, 
strength charts comparing A.S.T.M. requirements with 
Robinson products are incorporated. The new “Flex- 
lock” leak and root proof flexible joint ring is described 
and illustrated. A companion publication is the 
“Eightieth Anniversary Catalog of the Robinson Clay 
Products Companies” (1856-1936) which covers the 
complete Robinson line of vitrified clay products with 
price listings. For either or both of these publications, 
address Robinson Clay Products Company, 2nd National 
Bank Building, Akron, Ohio, or Empire State Building, 
New York City. 


“Ebony Paint”:—Is described in a leaflet bearing 
this caption, as a metal protecting paint with no oil or 
asphalt present to volatilize or weather to leave a 
“chalky” moisture absorbing coating. Being compounded 
of elastic non-porous gums and chemicals allows the 
manufacturer to give the long sustained positive guaran- 
tee against deterioration of Ebony paint coverings for 5 
years. It is resistant t6 chlorine, sulfur gases, acids and 
alkalies and is guaranteed against blister, cracking or 
peeling. In the same leaflet appear startling testimonials 
as to the service rendered by the coatings of Ebony Paint 
Manufacturing Company which has 50 years’ experience 
behind their products. For “Ebony Paint” address the 
company at 2925 East 18th Street, Kansas City, Mo, 








OF OUR MAINS 
are SMALL PIPE” 


‘IF CAST IRON #§Iasts 
longer and costs less per 
service-year in our large 
mains, why let a small. sav- 
ing blind us to the security 
and saving of cast iron in 
practically a THIRD of 
our distribution system.” 


Far-sighted engineers and 
officials are using cast iron 
for all underground mains. 
McWane, sensing this trend 
years ago, was the first-to 
specialize on 2” pipe. First to 
perfect a Pre-calked Joint. 
First to ship 18-foot lengths 
with only one interme- 
diate joint. Today, over 
25,000,000 ft. serves 
users from coast to 
coast. 





@ LONG 18-FT. LENGTHS 
@ EASY TO LAY 


“Just Socket 
and Calk’’ 








McWANE 
PRECALKED 
JOINT 


Here is the simple, self-tightening joint that made 
McWane 2” standard from coast to coast. The 
Pre-calked materials are already in the bell. 


Sand Cast Inside and Outside 





CAST IRON PIPE COMPANY 


BIRMINGHAM, ALA SIZES 1%4'THROUGH 12” 


Chicago, Dallas, Denver, Kansas City, New York, Portland, 
Ore., Salt Lake City, San Francisco, Los Angeles. 
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Albright & Friel, Inc. 


Engineers 


Chester E. Albright Francis S. Friel 
Water Supply and Purification 
Sewerage and Sewage Disposal 


Industrial Waste and Refuse Disposal 
Investigations Valuations Reports 
1520 Locust Street 
Philadelphia, Penna. 


Fuller & McClintock 
Engineers 


F. G. Cunningham Cc. A. Emerson, Jr. 
Elmer G. Manahan Ernest W. Whitlock 
H. K. Gatley 


Sewage Treatment, Sewers, Waterworks, 
Purification, Drainage, Waste Disposal, 
Valuations 


11 PARK PLACE NEW YORK 





















Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 
Z. B. Phelps, Jr. 
Water Supply & Purification 
Sewerage & Sewage Disposal 
Garbage Incineration 


69 Henry St. 
Binghamton, N. Y, 


327 Frdnklin St. 
Buffalo, N. Y. 

















John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & Howson 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal, Drain- 
age, Appraisals, Power Generation 


Civic Opera Building Chicago 


. . 
Gascoigne & Associates 
Consulting Sanitary Engineers 
G. B. Gascoigne A. A Burger 
W. L. Havens F. W. Jones 
Cc. A. Emerson, Jr. F C. Tolles 
Water, Sewage, Garbage and Industrial 
Waste Problems— Valuations and Rate 
Investigations 


CLEVELAND NEW YORK 
Leader Bldg. Woolworth Bldg. 











Malcolm Pirnie 
Engineers 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates. 


Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd St., New York, N. Y. 































Barstow & LeFeber, Inc. 


Municipal—CONSULTING ENGINEERS— 
Industrial 
Water Supply and Purification, Sewerage, 
Sewage and Trade Waste Treatment, Valu- 
ations, Rates, Management, Chemical and 
Biological Laboratories. 

E. D. Barstow Alfred LeFeber 
. Associate Engineers 

H. H. Mace L. F. Converse Wm. H. Carr 
American Bldg. Mendenhall Bldg. 
Cincinnati, Ohio Akron, Ohio 

















Greeley & Hansen 
Hydraulic and Sanitary Engineers 


Investigations and Reports. Plans and 

Specifications. Supervision of Construc- 

tion. Supervision of Operation. Water 

Supply and Purification, Sewerage and 

Sewage Disposal, Garbage Collection and 
Disposal, Appraisals 


6 N. Michigan Avenue, Chicago, III. 








Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St., New York 


































Black & Veatch 
CONSULTING ENGINEERS 
4706 Broadway, Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi- 
gations, Reports and Laboratory Service 
E. B. Black N. T. Veatch, Jr. 


A. P. Learned H. F. Lutz 
F. M. Veatch E. H. Dunmire 
E. L. Filby 




































Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 

a TIMANUS-McDONNELL 
Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 

Albany, N. Y., 11 North Pearl St. 














Nicholas S. Hill Associates 


Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 


Developments, Reports, Investigations, 
Valuations, Rates, Design Construction, 
Operation, Management, Chemical and 


Biological Laboratories. 


112 East 19th St. 
New York 








Thomas M. Riddick 


Consulting Chemist 


Municipal and Industrial Water Purifica- 
tion, Sewage Treatment, Operating Super- 
vision of Plants, Sanitary Surveys, Stream 
Poilution Investigation, Swimming Pool 
Control. Chemical and _ Bacteriological 
Analyses, Testing of Materials. 


369 East 149th Street, New York City 
(Tel.: Melrose 5-6579) 














ae 


Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
+ and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


Pittsburgh, Pa. . 











Russell & Axon 


Consulting Engineers, Inc. 
Geo. S. Russell—John C. Pritchard 
Jones 
Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 


































Chester, Campbell, Davis & Bankson 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 


Investigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 
Accountmg 


130 Seventh Street, Pittsburgh, Pa. 








Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems, Laboratory, 
Valuations. 


Statler Bldg., Boston 














Whitman & Howard 
Harry W. Clark 

Associate Engineers (Est. 1869—Inc. 1924) 

Channing Howard Paul F. Howard 

Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Deyelopment Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 
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The PIVOTED Flight 


A FEATURE OF THE LINK-BELT STRAIGHTLINE COLLECTOR 
WHICH ASSURES COMPLETE SLUDGE REMOVAL 





























SEPTIC SLUDGE 
























































RIGID FLIGHTS. This drawing shows the sludge left in the settling tank by rigid flights. Clearance, which 
must be provided under sprocket wheels, increases as flights wear, permitting an accumulation of septic sludge. 













































































PIVOTED FLIGHTS. Link-Belt pivoted flights follow the contour of the tank, assuring positive cleaning of 
corner turns and floor, regardless of clearances or wear of flights. 





Greater efficiency is obtained by the use of 
pivoted flights because they remove all of the 
sludge from the bottom of the tank. Only two 
pivoted flights are required on each collector to 
clean up. The additional cost of pivoted flights 
is negligible. 


High efficiency, positive results, large capacity and 
low first-cost, with small maintenance and power 
expense, are some reasons for the popularity of 
the Link-Belt Straightline Sludge Collector. Send 
for Book No. 1542. Link-Belt Company, Philadel- 
phia, Chicago, Los Angeles, Atlanta, or Toronto. 


LINK-BELT 





STRAIGHTLINE SLUDGE COLLECTORS 
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Mail Subscriptions—Individual ..... 
Total Net Paid, excluding Bulk...... 
Total Distribution .................. 


Superintendents of Water Works, 
Sewerage, or Both ............... 


City Engineers, Commissioners and 
Other Officials Concerned with 
Water, Sewerage or Both......... 


Superintendents, Engineers and 


Chemists in Charge of Treatment 


Consulting Engineers .............. 


Sanitary Engineers ................ 





Advertising Volume ............... 


400 W. MADISON STREET, 
CHICAGO, ILL. 











Sicns or PROGRESS 


June 30 
1936 


3,285 
3,348 


4,833 


1,200 


192 


175 
211 


326 




















Comparison of A. B. C. Statements 


Dec. 31 Gain 
1936 in %/, 
3,459 5%, 
3,577 6%, 
5,133 6Y, 
1,359 13%, 

250 30°, 
183 5%, 


271 28°/, 





326 —_— 








Jan.-Feb. Jan.-Feb. % Increase 
1936 1937 
46 pages 62 pages_ 34%, 
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155 EAST 44TH STREET 
NEW YORK CITY 
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ALUM). 





FRED 
STUART 


SAYS oo ¢ @ 


66 Four more plants just switched 


to ACTIVATED ALUM (BLACK 


Why? 





OFFICE: 
80 BROAD STREET 
NEW YORK CITY 


Activated Alum Lorp. 


WORKS: 
CURTIS BAY 
BALTIMORE, MARYLAND 




















This man is pouring 


It's a wise man who uses SER- 
VICISED Pipe Jointing Com- 
pound for SERVICISED pro- 
duces a joint that is tight, 
flexible, economical, absolutely 
waterproof, impervious to 
weather or soil conditions and 
prevents root growth or other 
infiltration problems. 


Simple to heat and apply, 
SERVICISED Compound can 
be applied by odinary 
laborers. Further information 
on request. 


6051 West 65th St. 





PIPE é COMPOUND 


FOR BELL AND SPIGOT SEWER PIPE 














S saaeeeenaenranEREEE 


© 


Asphalt Plank 

Expansion Joint 

Waterproofings 

Asphalts 

Fibre Plaster 

Sheet Asphalt Water- 
proofing 

For Sewer Tunnels 


1920 








Write us about our SEWER PIPE BELT 


SERVICISED PRODUCTS CORP. 


CHICAGO, ILL. 

















71 


“pW 


OUT OF LINE 
ONCE INSTALLED 








OPERATING 
PARTS 
PROTECTED 












The weir 
and 
diaphragm 
provide a 
perfect 
leak-proof 
closure. 


~—_— 









Hills-McCanna Saunders’ Patent 
Valves stay new because the dia- 
phragm employed as the opening 
and closing medium is replace- 
able. That is the only repair 
necessary and is accomplished 
quickly and economically without 
removing the valve from the line. 
The diaphragm also protects 
the working parts from liquid 
contact, obviating the necessity 
of, or dependence upon accurately 
fitted parts for a perfect closure. 
The valves do not leak, stick, 
break, corrode or wire-draw, and 
are free from operating .difficul- 
ties generally experienced with 
conventional valves. This great 
efficiency is made possible by the 
diaphragm. | 
The diaphragms are made of 
tough, resilient compositions and 
are furnished in several types to 
meet specific conditions, resisting 
wear, erosion, and corrosion. 
Bodies are available in bronze, 
stainless steel or cast iron, lined 
with rubber, lead or glass. 
Sizes range from 1/2 to 12”. 


Catalog describing these values will be mailed upon request. 
HiLLs-McCANNA Co. 2357 NELSON ST. CHICAGO 


HL Le}icCanna 


SAUNDERS PATENT 


6a de OB s B34 8 87.0 FP. 
AIR * WATER 


Screw Type 





Flange Type 








VAY 
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Clean up--Paint up--NOW! 


The spring season is well suited for interior painting of con- 
crete, steel and wood in Water Works and Sewage Plants. 


ENQamer 


does not require a dry surface but can be 
successfully applied on damp walls, floors 
and ceilings as well as piping and equipment. 
It is furnished in many beautiful colors. 


In the opinion of numerous Water Works Superintendents 
and Sewage Plant Operators, no paints are more resistant to 
saturated atmosphere and fumes than Inertol Products. 
For prices and free consulting service write to 


INERTOL CO., INC. 


401 BROADWAY NEW YORK, N. Y. 


Branch: 447 Sutter Street 
San Francisco, Cal. 
Agents in Principal Cities 














, for Water and Sewerage Treatmem 


1 to 100 ths. 1 VE RSON 


of Chlorine Metered-Feed 
per day... CHLORINATORS 


Here at last is a rea 
$375.00 priced, accurate, chlerionaie 


and up that anyone can o; 
safely. EVERSON Model 
G. Series Chlorinator offering for the first 
time: Any delivery from 1 to 100 Ibs. of 
chlorine per 24 hours; Metered-feed; Inti. 
mate mixture of gas in water-sealed self. 
venting chamber; Protection against back. 
flooding by an automatic vacuum break 
non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip. 
ment designed, manufactured and guaran. 
teed by “The Swimming Pool People,” 
specialists in water conditioning for two 


generavions- EVERSON MFG. CO, 


‘ Bulletin “G 633 W. Lake St., Chicago,U.S.A. 



























‘VLLW.’ SEWAGE SIPHONS 


Small Sewage Disposal Plants 


No Moving Parts 


Send for 
Bulletin No. 303 


MODERN IRON WORKS 


Quincy, Illinois 





























“Aer-o-Mixing” 


A Distinetive Process 
In 
Water and Sewage Treatment 


AERATOR - MIXER 





IN WATER PLANTS INVOLVING 
Raw Water Aeration Diffusion 
Quick Chemical Mixing Compression 
Coagulant Mixing Retention 
Contact Mixing Expulsion 
Recarbonation Surface Contact 
Filtered Water Aeration Agglomeration 


A type and capacity 
to fit every existing or 
contemplated plant. 


Gravity—Rotary 
Pneumatic—Pressure 
Write for illustrated folder 


VOGT MFG. CO., Inc.cursvute®.' tx. 
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IN SEWAGE PLANTS 


Activated Sludge Aeration 

Trickling Filter Auxiliary 

Mixing For Chemical 
Precipitation 



























Modern in every department of its service, 















yet never unmindful of the fine traditions 


that have made it One of the Few Famous 






Hotels in America . . . Rates begin at $5.50 


BELLEVUE 
STRATFORD 


CLAUDE H. BENNETT, General Manager 
PHILADELPHIA 













































A Worth-While 
SEWAGE PUMP 




















must be 
Mode ” 
ia "NON-CLOGGING 
sal Unless a sewage pump is ACTUALLY 
ee "non-clogging” it cannot adequately 
nteed meet YOUR requirements. 
| INto 
ber VICTOR - KIMBALL- KROGH Sewage 
ee Pumps meet your most rigid specifica- 
a tions. 
CO. |. Everything which passes into the 
=e pump—comes out 
— 2. The packing box is under vacuum 

—not pressure 

; 3. No "bleeder holes" to form ball- 
shaped obstructions 








4. Fully ball-bearing, of course 

5. Non-corrosive in service 

6. Heavy castings for longer wear 

7. Easily installed—economical to own You will want Bulletin No. 601 because it offers conclusive reasons WHY 
and operate Victor-Kimball-Krogh “Non-Clogging" Sewage Pumps are outstandingly satis- 

: . - factory. May we send you this comprehensive bulletin? 
8. For horizontal or vertical positions 
9. For wet or diy pits VICTOR EQUIPMEN] COMPANY 


Kimball-Krogh Pump Division 


515 Harrison Street 
San Francisco 


10. Designed and built by a manufac- 
turer with over 70 years of pump 010 East 62d Street 
building experience. Los Angeles 



































Sewerage and 
Filtration Equipment 






Forget your valve problems in 
sewerage disposal and filtration 
equipment. Specify Ludlow for 
trouble-free performance. 









FLAP VALVE ; Available in all types and sizes, 

Ludlow valves and gates are de- 
signed for positive, steady action 
and are backed by more than 
seventy years’ experience in 
valve design. 











nt All Ludlow water works valves 
SHEAR (e7- Wa = 


conform to A.W.W. Association 
standards. Write for further in- 
formation and quotations. 


The LUDLOW 
VALVE MFG. CO. Eeegeene 


jTROY., NEW YORK 
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SIZES 5 and 10 
For detailed explan- 
ation send for Bulle- 
tin No. 3. 

PATENT ALLOWED 
AND PENDING 





RESEARCH CORPORATION 
GARWOOD, NEW JERSEY 






























LOT OF WATER 


Yet measuring that quantity 
is merely a day’s task for 
a sixty-inch SPARLING 
Main-Line Meter. And it’s 
built to stay on the job year 
after year with little atten- 
tion or expense. Accurate, 
easily installed, economical. 


SPARLING Meters are 
made in all sizes from two 
inches up, to fit the needs 
of any city or industrial 
plant from the smallest to 
the largest. 


Combined with SPARLING Recorders and Rate Indi- 
cators, they furnish permanent records of hourly, daily and 
weekly production and distribution, peak and minimum 
loads, and other important data from which to determine 
operating costs. 


Bulletin 304 will be mailed at your request. 


».. SPA RLING, 


WATER MEASURING 


Put your water system on a 


sound business basis with EQUIPMENT 
SPARLING EQUIPMENT. 945-951 N. Main St., Los Angeles 
NEW YORK CINCINNATI 
CHICAGO 





70,000,000 GALLONSISA 














ROBERTS FILTERS 


"STANDARD OF QUALITY" 





an 


For more than thirty years we have specialized in the 
art of water purification. We manufacture a full line 
of water filters, both pressure and gravity type; Zeo- 
lite water softeners; swimming pool recirculating 
equipment; and various forms of water rectification 
units. Inquiries are invited on all problems of water 
treatment. 


ROBERTS FILTER MANUFACTURING CO, 
607 COLUMBIA AVE. DARBY, PA. 


* Tht FORD 














RUtht 


The perfected fitting for raising water 
meters set too low. Connects between old 
couplings and makes meters easier to 
read and change. All brass and copper. 
Made in several heights and sizes. 









Write for further information and catalog. 


THE FORD METER BOX CO. 


U. Ss. Al 





WABASH, INDIANA, 











GRUENDLER 


CRUSHERS 


For Disposal of Sewerage, Sludge, 
Screenings and Garbage 
Gruendler Shredders handle sludge and screenings so 


that 100% will pass bar screen. 


Gruendler Garbage Shredders in any capacity for han- 
dling rubbish and garbage for incinerators or to be used 
as fuel in power plant and for disposal through sewer- 
age system. 


GRUENDLER CRUSHER 
& PULVERIZER CO. 


Dept. S, 2915 N. Market St., St. Louis, Mo. 











FERROUS SULPHATE) 


-** FOR WATER & 
SEWAGE TREATMENT 


(The Base For Chlorinated Copperas) 


iries 


FAESY & BESTHOFF, INC. 


22 E. 40th St. New York 
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Caught unprotected 
in rain, snow or 
flood, some jointing 
compounds are 
through © MINER- 
ALEAD, in ingot 
form, is impervious to 
a wet ® Stocks of MINER- 
ALEAD, submerged for days, were not affected in the 
least ® When flood recession permitted work to be re- 
sumed, MINERALEAD was ready and waiting ® This 
better jointing compound has many other advantages you 
also like. For information, write the ATLAS MINERAL 
PRODUCTS Company of Penn., Mertztown, Pa. 









az 


a ee 


[MINERALEAD | 


For Jointing 
BELL and SPIGOT MAIN 


oe — 














8 eh 






of 





YEARS 


Experience 





Le Roel 
1s « 


ATIONAL WATER MAIN CLEANING 


50 CHURGH ST. NEW YORK 


al 
= an) 





WRITE FOR BOOKLET| 


"The cleaning 








Water Control Equipment 





You will be interested in the complete line 
offered by MUELLER. Write for catalogs 
of the equipment in which you are in- 
terested. 


MUELLER CO. . . Decatur, Ill. 


Factories: Decatur, Ill.; Chattanooga, Tenn.; Los Angeles, 
Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 




















Pressure : Sewer : Culvert : Subaqueous. _ 











10K JOINT REINFORC 
LOCK JOINT PIPE CO. Est. 1905. 





Ampere, N. J. 
aN eR NE Oia CO acc d 






























SS. 

a WW 8 OF 

%. yt 
Worrigniws © 


Outstanding 


The name GRAVER on any tank or metal structure 
is a mark of real quality. For three-quarters of a 
century the Graver Organization has served Ameri- 
can municipalities through their ex- 





















pert designing, fabricating and erec- CONSULT 
tion service. GRAVER WHEN 
IN NEED OF 


Send for Literature Today 


Water Filters for 
mineral, taste, 
color and odor 
removal 

Settlers 

Chlorinators 

Lime and Soda 
Softeners 

Zeolite Softeners 

Iron Removal 
Plants 

Sterilizers 











GRAVER TANK & MFG. CO., INC. 


cr j F 
rs of Dependable Service 


New York, N.Y. East Chicago, Ind. Chicago, Ill. Catasauqua, Pa 


























Water Works and Sewerage—March, 1937 



















Arrowhead Grating & Treads 


Engineers’ Handbook sent on request. 


ARROWHEAD IRON WORKS, Inc. 
431 W. 5th St., Kansas City, Mo. 








EDSON’S NEW HAND PUMP | 


Smallest Diaphram Pump oy 2” Suction 
+ a Discharge. Capacity 1400 G.P.H. Weight 
s. 


THE EDSON CORP’N, 49 “D” Street 


NEW YORK: 142 Ashland Pl., Brooklyn 


Catalog “‘T”? Gives Full Data, Also Edson Hand and Power 


So. Boston, Mass. 
CHICAGO: 1064 Peoples Gas Building 


Pumps, Suction Hose and Pump Accessories 

















Use LAMOTTE EQUIPMENT /or 


Residual Chlorine Control 


pH Control 


Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 


442 Light Street, 


Baltimore, Md. 














STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 


SOUTH BEND FOUNDRY Co. 


Gray Iron and Semi-Steel Castings 


styles, sizes and weights. 
Write for Catalog and Prices 


SOUTH BEND, INDIAyn 





























WANTED 
Young Ambitious Sanitary 
Engineer— 
Age 25 to 30—for new development in 


sewage field. Write stating experience, 
qualifications, salary. 
Box “S. W.,’’ % Water Works & Sewerage, 


155 East 44th Street, New York City 











POSITIONS WANTED 


This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We hope 
they will make use of it. The notices 
are inserted without charge. 




































SANITARY ENGINEER—Would like posi- 
tion as operator or chemist of water 
purification or sewage treatment plant 
or in design or research. Iam a Jun. Am, 
Soc. C. E. with a B. S. from Yale in Civil 
Eng. and an M. S. from Harvard in San. 
ane. 24 years old, single, Christian, and 
a hard worker. Have a good back- 
ground of Sanitary Chemistry, bacteriol- 
ogy; design, and operation of sewerage 
systems, disposal plants, and water 
works. I can supply excellent references, 
and be available in a week’s time. Ad- 
dress B. A. T., care Water Works and 
rane, 400 W. Madison St., Chicago, 


















UTILITY ENG., 36 years old, married, 8 
years’ water works, 6 years’ electric 
power and communications experience, 


in the Tropics, the Orient, and Northern 
U. S. Can handle men, mules, and ma- 
chines. Now employed. Desires connec- 
tion with a private Co., or consulting 
eng. Address K. T. V., care Water 
Works and Sewerage, 400 W. Madison 
St., Chicago. 








SUPERINTENDENT Water Works. 


Age 
45. 22 years’ experience, construction and 
management. Will consider temporary 
work in drafting distribution system rec- 
ords for office and field, designing and 
constructing distribution system. W. A. 
G., care of Water Works & Sewerage, 
155 East 44th St., New York City. 








SUPERINTENDENT OF 


FILTRATION— 
By chemist in charge of large treatment 
plant with 10 years’ experience. “E. L. 
B.,’’ care Water Works and Sewerage, 
155 Fast 44th St., New York City. 


GAS OR DIESEL ENGINEER—28 years old, 


married. 20 years’ experience in the op- 
eration and repairing of gas and Diesel 
engines. Capable of doing expert repair 
work on any make of Gas or Diesel en- 


gine. Have had experience as erecting 
engineer. Want position with large com- 
pany as a service engineer, or as chief 


engineer in a large plant. Can give refer- 
ences that will be satisfactory to any 
company. Address R. D. D., care of 
Water Works and Sewerage, 400 W. Mad- 
ison St., Chicago. 





CHEMICAL 


ENGINEERING 
from well known university with six 
years’ experience in water purification, 
laboratory control tests, distribution sys- 
tem and office procedures. Desires a po- 
sition as supt. in a small plant or chem- 
ist in charge of purification in a large 
one. Age 29%, married, can give excellent 
references. Box A. F., Water Works and 
Sewerage, W. Madison St., Chicago. 


GRADUATE 


400 





SANITARY 





ENGINEER—Licensed N. Y. 


and N. J., 
over 20 years’ experience, municipal and 
construction; accustomed to managerial, 
supervisory and promotion work. Rated 
by former employers as resourceful, ini- 
tiative, cooperative and dependable; has 
had repeat jobs. B. M., 1234 Taylor Ave., 
Bronx, N. Y. 





ENGINEER—Graduate Uni- 
versity of Illinois, 1929. Desires connec- 
tion in any phase of water or sewage 
work. Miscellaneous experience in mu- 
nicipal engineering, steel and concrete de- 
sign and even commanding a C.C.C. camp. 
Have good record, initiative, am capable 
and work hard. Married and will locate 
anywhere for steady or permanent work. 
M. B. F., 400 W. Madison St., Chicago. 





















CAN WE HELP YOU? 


On other pages in this issue you will find described new and improved equip- 





ment, etc., as well as reviews of recent trade literature received by us. By request- 
ing the literature described you will be able to keep your catalog file complete and 


up to date. 


To our readers desiring additional help or information we will be glad to assist 
you in securing more complete information or data on any equipment or product 


you need. Use the convenient blank below—no cost or obligation. 








WATER WORKS & SEWERAGE, 155 East 44th Street, New York, N. Y. 


CRORE OEE EEE HEHEHE HEHEHE HEHEHE HEHEHE HHH HEHEHE 


Gentlemen:—We are interested in the following items and would appreciate your assistance in securing more complete information. 


COO EOE EEE EOE HEHEHE HEHEHE HHH HHH HEHEHE HEHEHE HED 


ee 


eee eee eee eee eee eee eee ee 


. ee 
scoecvesovoecéeeecée se 662 ORLY SQ eeoeweseos 


er 


re ee ee) 


ee 


er 


Ce 
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BUILT TO STAND ROUGH TREATMENT 














hat same carefully charted course Z _ : 
CRD that began with Layne & Bowler, | Pittsburgh Fence is specially manufactured to stand 
9 Inc., in 1883, is today the guiding 

’ factor with “The World’s Largest 





up for years under hard use and at a minimum main- 


AFFILIATED COMPANIES Water Developers.” Why not take tenance cost. Designed for resilience, Pittsburgh 
~ LAYNE-ARKANSAS CO. . STUTTGART, ARK. advantage of this widely experienced ie . % 
Lae Ananric ©... .Norroux. Va. and internationally recognized water | Fence yields to the normal shocks of everyday im- 


Lavne-Centrat Co....Mempnis. Tenn. developing organization for the 
LAYNE-NORTHERN CO., MISHAWAKA, IND. solving of your water production 


‘ LAYNE-LOUISIANA CO., LAKE CHARLES, La. 


pacts without sacrifice of appearance or efficiency. 


; Lame.New Your Co... Naw You cry, Problems? Let us estimate the cost of enclosing your property 
LAYNE-NORTHWEST CO., MILWAUKEE, Wis. = a 

: YNE-OnI0O Co. ... - LUMBUS, OHIO. Municipal and Industrial execu- om ¥ ° ° ‘ ~ 

morocco a jer pen tives whose 1937 plans call for more with I ittsburgh Chain Link Fence. 


LAYNE-WesTERN Co. . Kansas City. Mo. water, should call in a Layne hydro- 


CHICAGO, ILL., AND MINNEAPOLIS, MINN 


LaweBowuen New Eno.ano company, Logical engineer. No obligation. For PITTSBURGH STEEL COMPANY 


= icine eer Massacnusetts. illustrated literature, write Layne & ion T Buildi P P 
inremnariowAt Waren SurmLv. LTD. Booiey Inc, Dept. D, Memphis Tenn. 754 Union Trust Building ittsburgh, Pennsylvania 


LAYNE PUMPS (i Pittsburgh Fence 





LAYNE WELL WATER SYSTEMS 


THE SIMPLEX EGG-SHAPED 


Flume Meter 


A rated primary device capable of 
measuring sewage flows with extreme 
accuracies over wide flow ranges. | 











Designed for installation on .005 grades, 
the instrument's response will be within 
plus or minus 2% over a range of from 


“" %..2 100 to |. 
res | Let SIMPLEX ENGINEERS help you with 


Two Simplex 12x8'' Egg-Shaped Flumes and Meters at your metering problems. 


Hatboro-Upper Moreland Sewage Works, Hatboro, Pa. 


SIMPLEX VALVE & METER CO. 


6743 UPLAND STREET e PHILADELPHIA, PA. 
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DORRCO FLOCCULATOR 
SAVINGS at NEW BRUNSWICK 


ieeerenemnererenionceme 
9272 LESS ALUM | 


112 LESS LIME CS 
79 LESS FILTER WASH 


T new Brunswick, N. J., the 12.0 
M.G.D. municipal water treat- 


—— 







| ment plant receives its supply from 
water impounded in the hills back of 
| the city. The water has always been 
a difficult one to treat—high color, 








r New BR 
low suspended solids and low alka- Dorreo Fowk Water p 7 
“e ‘ulators in jyitifieati 
linity. " Basing on Rient 


Dorrco Flocculators are now i 
: 70 Floc« in use, or 
A battery of Dorrco Flocculators was in- 92 municipalities and industrial concerns ae 


. : ’ vidual capaciti f i i 
stalled in the influent end of one of the sedi- 200 M.GD. The shecton Homaetieer toaet the a 


’ : unit in water treatm i i 
mentation basins. As a result alum and lime out of chemical and tht ae ane see eee 


consumption has been reduced, a better water : 
Write for our bulletin 


| is being sent to the filters and overall plant per- 4, “FJg9ccylation and 


formance has been generally improved. Mixing” 








NEW BRUNSWICK OPERATING DATA* 


| Before Installation After Installation 

















Dorrco Flocculators Dorrco Flocculators 
: Average Flow — M.G.D. 5.8 6.5 
Turbidity — P.P.M. 13 14 
Color — P.P.M. 54 46 
Alkalinity — P.P.M. 3.72 3.90 
Alum Consumption — Ibs./M.G. 147 107 
Alum Saving — per cent —_ 27.2 
Alum Saving — per yr. — 47.3 tons 
Lime Consumption — Ibs./M.G. 125 111 
Lime Saving — per cent — 11.2 
Lime Saving — per yr. _ 16.5 tons 
Wash Water — M.G, per yr. 46.5 39.7 
i Wash Water Saving — per M.G. — per cent — 27.2 


*Courtesy Mr. Asher Atkinson, City Engineer, New Brunswick, N. J. 


THEE DORR COMPANY "<: | 


ENGINEERS °« 570 Lexington ‘Ave., New York 


« TORONTO a DENVER 2 LOS ANGELES x ATLANTA 


——— DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London JAPAN: Andrews & George Co. Inc., Tokio 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne ARGENTINA: Luis Fiore, Buenos Aires 
GERMANY: Dorr Gesellschaft, m. b. H. Berlin SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 
































CHICAGO 








A representative page from the W&T 
Accounting Department records showing 
actual maintenance costs on a Visible 
Vocuum Chlorinator. 


THE CHLORINATION DOLLA 
MUST BUY..MAINTENANCE ECONOMY 


OW MUCH does it cost for upkeep?” is tomorrow's question. With a W&T 
Visible Vacuum Chlorinator the answer is ready — “Annual maintenance 
less than ONE PERCENT of the purchase price.” 
Analysis of repair costs of over 4,000 installations reports this figure. 
The reason?—Visible Vacuum design,—every working part in plain view under 
the glass bell jar. No hidden springs or diaphragms to fail, no small parts or 
orifices to clog, no interruption of Chlorination’s vital task. 
Ease your mindonchlorinationby selectingW&T VisibleVacuum Chlorinators 
for dependable, accurate, trouble-free service,at minimum maintenance expense. 
Through years of service tomorrow's taxpayers will applaud your choice 
of low maintenance equipment. 


Technical publications 38, 157 and 158 describe W &T Visible 
Vacuum Chlorinators. Ask for your copies. 


WALLACE &-TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY * BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER IS A STERILIZED WAT 








